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The recent development of DNA-based species classification methods has led to 
the revision of many morphology-based species designations as genetic data has provided 
new information for species delineation. Analysis of standardized DNA ‘barcoding’ gene 
regions has proven particularly effective in resolving the taxonomic status of taxa that 
display phenotypic and habitat overlap.  
Freshwater Unionid and Margaritiferid mussels comprise one of the most diverse 
aquatic taxa in North America, but are also among the most threatened, with over 70% of 
the approximately 300 native species considered at-risk or in decline. Although mussels 
face extensive threats from anthropogenic activity, conservation efforts have been 
hampered by limited knowledge of mussel ecology, their uncertain phylogeny and 
species status, and difficulty of identification. Within East Texas, six of the 37 native 
mussel species are listed as threatened and three are under consideration for federal 
Endangered Species Act listing. In this study, a phylogenetic analysis was performed on 
three mitochondrial genes to examine the occurrence and phylogeny of four Unionid 
mussel species, the Texas Pigtoe, Fusconaia askewi (Marsh 1896); Triangle Pigtoe, 
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Fusconaia lananensis (Frierson 1901); Wabash Pigtoe, Fusconaia flava (Rafinesque 
1820); and Louisiana Pigtoe, Pleurobema riddellii (Lea 1861), using an expanded sample 
dataset including the majority of these species’ known occurrence in Texas. As all of 
these mussels except F. flava are listed as threatened by the state of Texas, and both F. 
lananensis and P. riddellii are under consideration for federal Endangered Species Act 
listing, revisions to the taxonomy of this group will have important implications for 
future conservation planning. 
Phylogenetic analysis found three monophyletic clades consisting of F. flava, P. 
riddellii, and intermixed F. askewi and F. lananensis. Phylogenetic analysis and 
comparative divergence measures identified F. askewi and F. lananensis as a single 
monophyletic clade, with F. flava and P. riddellii supported as separate monophyletic 
lineages.  
 The high degree of observed morphological and habitat similarity and lack of 
genetic divergence from the Texas Pigtoe, Fusconaia askewi, suggests that the Triangle 
Pigtoe, Fusconaia lananensis, is not a valid species and that individuals and populations 
classified as F. lananensis should be considered as belonging to F. askewi.  Additionally, 
specimens identified as F. flava matched existing F. flava sequences accessed from 
Genbank, suggesting that reported species occurrences from these locations are valid. 
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Chapter 1 
Introduction 
 
When Charles Darwin (1859) published his theory of natural selection, it signaled 
a paradigm shift in the field of taxonomy. While species had previously been generally 
viewed as “static” taxonomic units described by fixed morphological characteristics, the 
presence of an evolutionary process meant that successive species delineation efforts 
would require classification according to common ancestry and separation from other 
evolutionary lineages. Accordingly, most early attempts to integrate evolution into 
species concepts focused primarily on reproductive isolation, with the best-known of 
these being Mayr’s Biological species concept (Mayr 1942). The biological species 
concept began by emphasizing interbreeding potential within groups of populations and 
reproductive isolation from other such groups (Mayr 1942), and was later expanded to 
include ecological niche (Mayr 1982). Many alternative species concepts have since been 
introduced which focus on differing species characteristics. Some of the more commonly 
used among these include the evolutionary species concept, which describes species as 
separately evolving lineages with unique evolutionary roles (Simpson 1961); the 
ecological species concept, which describes species as a lineage that occupies a specific, 
unique ecological niche (Van Valen 1976); and the phylogenetic species concept, which 
describes a species as a unique, basal group of organisms with a parental pattern of 
ancestry and descent (Donoghue 1985; Cracraft 1989). Although these concepts vary 
over which specific trait or combination of traits should be used to draw delineations, 
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they share the common primary characteristic of describing the species as a unique, 
monophyletic lineage evolving separately from all others (De Quiroz 2007).  
The development of fast, affordable DNA-based species delineation methods 
around the end of the 20th century has reignited the debate over species concepts. Rather 
than separating species based on a particular set of morphological or ecological 
characteristics, molecular methods use quantitative genetic data to examine species 
phylogeny and estimate patterns of divergence and descent. These methods have proven 
highly successful, but have faced controversy over concerns that methodology and 
standards may not work equally across different taxa, and that study results may not 
incorporate morphological and ecological evidence (Moritz and Cicero 2004; Desalle et 
al. 2005). Some recent research has included approaches that mitigate these concerns. In 
particular, the desire to include morphology, range, and ecological niche characteristics 
as additional lines of evidence has led some researchers to adopt an integrated method 
that incorporates some or all of these features when drawing species delineation 
boundaries (De Quiroz 2007); and some genetics studies now include comparative 
measures with known relatives to improve the accuracy of species delineation 
benchmarks (Čandek and Kuntner 2015). 
Among the many DNA-based species delineation methods that have been 
developed, single-gene “barcode” sequencing is one of the most successful and 
widespread. This method measures sequence divergence at a representative gene to look 
for a “barcoding gap”- a separation of genetic distance between the individuals within a 
species and individuals between separate, related species, which allows scientists to infer 
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genetic isolation between species (Savolainen et al. 2002; Hebert et al. 2003). The most 
commonly used barcoding region for many organisms is subunit 1 of the mitochondrial 
Cytochrome c Oxidase (COI) gene, which evolves quickly enough to differentiate 
between closely related species, but is conserved enough to compare across a wide range 
of taxa (Hebert et al. 2003). Although early studies attempted to determine a minimum 
standard of divergence, a wide range of variation has since been observed in interspecific 
gap distances, particularly with changes in scale (Bergsten et al. 2012; Čandek and 
Kuntner 2015). To help interpret these results, some studies now include a closely related 
species outgroup as a ‘baseline’ for comparison (Čandek and Kuntner 2015).  
While some authors have questioned the validity of the barcoding gap and its use 
as a species delineation tool (Meyer and Pauley 2005), since its introduction this method 
has been successfully used to examine and revise taxonomy, discover new cryptic 
species, and validate existing species identities across a wide range of taxa (Valentini et 
al. 2009). It has proven to be especially useful when studying organisms that are difficult 
to separate using traditional comparative morphology methods (Hebert et al. 2009). 
Freshwater mussels are considered ideal candidates for DNA sequence-based 
species delineation studies because of the uncertain phylogeny of many species, their 
similar appearance, and their phenotypic plasticity (Lydeard et al. 1996; Campbell et al. 
2008; Boyer et al. 2011). These mussels belong to the families Unionidae and 
Margaritiferidae, and include approximately 300 species in the United States, 52 of which 
are found in Texas (Williams et al. 1993; Howells et al. 1996, 2014). Although 
freshwater mussels are a diverse group, they are also one of the most at-risk freshwater 
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organisms, with approximately 72% of mussel species in the United States listed as 
threatened, endangered, or of special concern (Williams et al. 1993). Six to ten percent of 
mussel species are thought to have already gone extinct, and many species have been 
extirpated from parts of their historic range (Howells et al. 1996; Haag 2012).  
The major decline seen in mussel populations is primarily the result of adverse 
effects from anthropogenic activity, including commercial harvesting, habitat loss from 
channelization, dam construction, urbanization, habitat degradation from pollution, 
siltation, and invasive species introduction (Williams et al. 1993; Howells et al. 1996; 
Haag 2012). Mussels are particularly vulnerable to these environmental disturbances 
because of their ecological niche and unique life-history traits, including a complex life 
cycle that relies on a healthy fish population for larval mussel propagation, their sessile 
adult form that prevents relocation to more suitable habitat when faced with local habitat 
alteration, and their ecological niche as a filter-feeder which is sensitive to pollutants and 
siltation (Howells et al. 1996; Haag 2012). Adding to these problems, mussel 
conservation efforts have been complicated by limited public awareness, confusion over 
phylogeny and species identity, and the difficulty of studying these species (Haag 2012). 
Because of these conservation concerns and the previously noted suitability of 
these species for DNA-based classification methods, mussels have been the focus of a 
number of molecular genetics studies. Early methods that used immunoelectrophoresis 
and allozyme electrophoresis separated Unionidae into three subfamilies, but could not 
resolve lower branches (Lydeard et al. 1996). Subsequent studies have successfully 
delineated various Unionid mussel groups down to the species level using sequence 
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analysis of mitochondrial gene regions, including the 16S rRNA gene (Lydeard et al. 
1996; Lewter et al. 2003; Serb and Lydeard 2003; Campbell et al. 2005; Inoue 2009; 
Plants-Paris 2016), NADH dehydrogenase subunit 1 (Serb et al. 2003; Serb and Lydeard 
2003; Campbell et al. 2005, 2008; Inoue 2009; Boyer et al. 2011; Burlakova et al. 2012; 
Campbell and Lydeard 2012; Marshall 2014; Schilling 2015; Plants-Paris 2016), and the 
archetypical DNA ‘barcode’, the Folmer region (Folmer et al. 1994) of the Cytochrome c 
Oxidase Subunit 1 gene (King et al. 1999; Serb and Lydeard 2003; Campbell et al. 2005, 
2008; Burdick and White 2007; Christian et al. 2008; Inoue 2009; Burlakova et al. 2012; 
Campbell and Lydeard 2012; Plants-Paris 2016). Within the nuclear genome, a short 
sequence from the D6 region of the 28S rRNA gene was found to have limited diagnostic 
ability (Rosenberg et al. 1994), and the internal transcribed spacer 1 (ITS1) has also been 
used with limited success (King et al. 1999; Källersjö et al. 2005; Campbell et al. 2008; 
Schilling 2015; Plants-Paris 2016). Unionid mussels exhibit an unusual mitochondrial 
inheritance pattern known as doubly-uniparental inheritance in which mothers transmit 
their mitochondria to all offspring and fathers additionally transmit their mitochondria to 
sons, resulting in heteroplasmic males (Källersjö et al. 2005). As the male mitotype is 
restricted to gonadal tissue and these lineages are separate with no recombination (Hoeh 
et al. 1996, 2002), sampling exclusively from somatic tissue prevents unintentional 
amplification of the male mitotype (Källersjö et al. 2005). 
East Texas mussel populations have been the subject of extensive study efforts 
because of the high species diversity of East Texas waterways and the large proportion of 
at-risk mussels found here. This area is home to 37 of Texas’ 52 recognized mussel 
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species, including six of the 15 species listed as threatened by the state of Texas 
(Fusconaia askewi, Fusconaia lananensis, Pleurobema riddellii, Lampsilis satura, 
Obovaria jacksoniana, and Potamilus amphichaenus) (Howells et al. 1996), three of 
which are also under consideration for federal Endangered Species listing (F. lananensis, 
P. riddellii, and P. amphichaenus) (USFWS 2011). Genetic inconsistencies have been 
noted within several genera in this region; most notably the genus Fusconaia. This genus 
includes three currently recognized Texas native species; the Texas Pigtoe (F. askewi), 
the East Texas endemic Triangle Pigtoe (F. lananensis), and the Wabash Pigtoe (F. 
flava). Preliminary surveys by Burlakova et al. (2012) were unable to differentiate F. 
askewi from F. lananensis using ND1 and COI sequences; however, sample sizes and 
collection ranges were small and morphological descriptions did not fully cover the range 
of variation seen in these species (Howells et al. 2012). They also did not identify any 
specimens as F. flava and suggested it may not occur in East Texas despite both the 
presence of anomalous results in their F. askewi divergence measurements, and their lack 
of samples from the Red and Sulphur Rivers where F. flava has also been reported. 
Marshall (2014) noted the inability to differentiate F. askewi and F. lananensis using the 
ND1 barcode despite successfully differentiating all other East Texas unionids with this 
gene. Plants-Paris (2016) used ND1, COI, 16S, and the nuclear ITS1 region to examine 
the phylogeny of this group, finding that F. askewi and F. lananensis could not be 
differentiated. However, the sample size for this study was also limited and sample 
collection was limited to the Neches, Sabine, and Angelina River systems. Plants-Paris 
7 
 
(2016) also agreed with Campbell et al. (2008) in finding the ITS1 marker to have limited 
diagnostic ability for unionid mussels. 
In this study, I used phylogenetic analysis of the ND1, COI, and 16S 
mitochondrial genes to evaluate the occurrence and phylogeny of the Texas Fusconaiad 
mussel species F. askewi (Texas Pigtoe), F. lananensis (Triangle Pigtoe), and F. flava 
(Wabash Pigtoe), and the closely related Pleurobema riddellii (Louisiana Pigtoe), using 
an expanded sample dataset including nearly the entire extant Texas range for these 
species. The goals for this study were; 1) to compare F. askewi and F. lananensis across 
their full distributional range and determine if they display species-level genetic 
divergence patterns; 2) to determine if F. flava occurs in East Texas; and 3) determine the 
overall phylogenetic relationship between these four species. 
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Chapter 2 
Methods 
 
Sample Collection and Identification 
Specimens were obtained from throughout the known Texas range of F. askewi, 
F. lananensis, P. riddellii, and F. flava through field collecting, previous collection 
efforts, and donations from other researchers. Collection sites included locations on the 
Neches, Trinity, and Sulphur Rivers, Big Cypress Creek (a tributary of the Red River), 
the Sabine River, and two of its tributaries including Lake Fork Creek and Big Sandy 
Creek (Figure 1). Additional samples and sequence data from Village Creek and the 
Neches, Sabine, Angelina, and San Jacinto Rivers were provided by other researchers or 
accessed from Genbank (www.ncbi.nlm.nih.gov/genbank/). A total of 88 individuals 
were analyzed, including 27 F. askewi, 16 F. lananensis, 27 F. flava, and 18 P. riddellii 
(Table 1). To confirm F. flava identity, several sequences from outside of Texas were 
accessed from Genbank and added to the analysis. A Western Pimpleback (Quadrula 
mortoni) individual from the Angelina River was sequenced for use as an outgroup. 
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Figure 1. East Texas mussel sample locations, including both field sites and donated 
samples. Overlapping symbols indicate multiple species collected from a location. 
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Table 1. Morphological and genetic species identities and collection locations. Genetic identity assigned to samples according to sequence 
alignment with GenBank voucher specimens. Sources are given for samples not obtained from field collecting or the UT-Tyler museum 
collection. 
Sample Morphological 
ID 
Genetic Identity Sample Location Source 
 
ND1 COI 16S Location Sample Collection Site (if outside source) 
C1 F. askewi flava flava flava Big Cypress Creek 1/2 mi S. HW59 - 
C2 P. riddellii flava flava flava Big Cypress Creek 1/2 mi S. HW59 - 
C3 P. riddellii flava flava flava Big Cypress Creek 1/2 mi S. HW59 - 
C4 P. riddellii flava flava flava Big Cypress Creek 1/2 mi S. HW59 - 
C5 P. riddellii? flava flava flava Big Cypress Creek 1/2 mi S. HW59 - 
C6 P. riddellii? flava flava flava Big Cypress Creek 1/2 mi S. HW59 - 
C7 P. riddellii? flava flava flava Big Cypress Creek 1/2 mi S. HW59 - 
C8 P. riddellii? flava flava flava Big Cypress Creek 1/2 mi S. HW59 - 
C9 P. riddellii riddellii riddellii - Neches River HW84 - 
C10 P. riddellii riddellii riddellii riddellii Neches River HW84 - 
C11 P. riddellii riddellii - riddellii Neches River HW84 - 
C12 P. riddellii riddellii riddellii riddellii Neches River HW84 - 
C13 P. riddellii riddellii - riddellii Neches River HW84 - 
C14 P. riddellii riddellii riddellii riddellii Sabine River 1/4 mi upstream 271 - 
C15 P. riddellii riddellii riddellii riddellii Sabine River 1/4 mi upstream 271 - 
C16 F. askewi askewi/lananensis askewi/lananensis askewi/lananensis Big Sandy Creek HW155 - 
C17 F. askewi askewi/lananensis askewi/lananensis askewi/lananensis Neches River 294 N - 
C18 P. riddellii riddellii riddellii riddellii Neches River HW 94 - 
C19 F. askewi askewi/lananensis askewi/lananensis askewi/lananensis Neches River HW 94 - 
C20 P. riddellii riddellii - riddellii Neches River lowhead dam - 
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C21 P. riddellii riddellii - riddellii Neches River lowhead dam - 
C22 P. riddellii riddellii riddellii riddellii Neches River lowhead dam - 
C23 P. riddellii riddellii riddellii riddellii Neches River lowhead dam - 
C25 F. flava flava flava flava Sulphur River 1 mi W. 1905 - 
C27 F. flava flava flava flava Sulphur River 1 mi W. 1905 - 
C28 F. flava flava flava flava Sulphur River 1 mi W. 1905 - 
C29 F. flava flava flava flava Sulphur River 1 mi W. 1905 - 
C30 F. flava flava - flava Sulphur River 1 mi W. 1905 - 
C31 F. flava flava flava flava Sulphur River 1 mi W. 1905 - 
C32 F. flava flava flava - Sulphur River 1 mi W. 1905 - 
C35 F. askewi askewi/lananensis - - Lake Fork Creek Lake Fork Creek at 80 - 
T1 F. askewi - - flava Trinity River California Crossing - 
T2 F. askewi - - flava Trinity River California Crossing - 
T3 F. flava? askewi/lananensis - askewi/lananensis Trinity River California Crossing - 
C36 F. askewi askewi/lananensis - - Trinity River 1/4mi S. HW3039 - 
C37 F. askewi flava - - Trinity River 1/4mi S. HW3039 - 
C38 F. askewi askewi/lananensis - - Trinity River 1/4mi S. HW3039 - 
C39 F. askewi askewi/lananensis - - Trinity River 1/4mi S. HW3039 - 
C40 F. askewi askewi/lananensis askewi/lananensis - Trinity River 1/4mi S. HW3039 - 
C41 F. askewi askewi/lananensis - - Trinity River 1/4mi S. HW3039 - 
C42 F. askewi askewi/lananensis askewi/lananensis askewi/lananensis Trinity River 1/4mi S. HW3039 - 
C43 P. riddellii flava flava flava Big Cypress Creek 1mi W. HW59 - 
C44 F. askewi flava flava flava Big Cypress Creek 1mi W. HW59 - 
C45 P. riddellii - flava - Big Cypress Creek 1mi W. HW59 - 
C46 P. riddellii flava flava - Big Cypress Creek 1mi W. HW59 - 
X1 F. chunii? flava flava - San Jacinto R., East Fork 300m upstream FM945 Texas A&M IRNR 
X2 F. chunii? flava flava - San Jacinto R., East Fork 300m upstream FM945 Texas A&M IRNR 
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X3 F. chunii? flava flava - San Jacinto R., East Fork 300m upstream FM945 Texas A&M IRNR 
X4 F. chunii? flava flava - San Jacinto R., East Fork 300m upstream FM945 Texas A&M IRNR 
E102 F. lananensis askewi/lananensis askewi/lananensis - Angelina River Downstream 343 Plants-Paris 2016 
E103 F. lananensis askewi/lananensis askewi/lananensis - Angelina River Downstream 343 Plants-Paris 2016 
E104 F. askewi askewi/lananensis askewi/lananensis - Angelina River Downstream 343 Plants-Paris 2016 
E106 F. lananensis askewi/lananensis askewi/lananensis - Angelina River Downstream 343 Plants-Paris 2016 
E107 F. lananensis askewi/lananensis askewi/lananensis - Neches River Off 79 Plants-Paris 2016 
E108 F. lananensis askewi/lananensis askewi/lananensis askewi/lananensis Neches River Off 79 Plants-Paris 2016 
E109 F. askewi askewi/lananensis askewi/lananensis - Neches River Off 79 Plants-Paris 2016 
E110 F. askewi askewi/lananensis askewi/lananensis - Neches River Off 79 Plants-Paris 2016 
E131 P. riddellii - riddellii riddellii Neches River Downstream 294 Plants-Paris 2016 
E132 P. riddellii riddellii riddellii riddellii Neches River Downstream 294 Plants-Paris 2016 
E133 P. riddellii - - askewi/lananensis Neches River Downstream 294 Plants-Paris 2016 
E134 F. askewi askewi/lananensis askewi/lananensis - Neches River Downstream 294 Plants-Paris 2016 
E135 F. askewi askewi/lananensis - - Neches River Downstream 294 Plants-Paris 2016 
E136 F. askewi askewi/lananensis askewi/lananensis askewi/lananensis Neches River Downstream 294 Plants-Paris 2016 
E137 F. askewi askewi/lananensis askewi/lananensis - Neches River Downstream 294 Plants-Paris 2016 
E138 F. askewi askewi/lananensis askewi/lananensis askewi/lananensis Neches River Downstream 294 Plants-Paris 2016 
E139 F. askewi askewi/lananensis - askewi/lananensis Neches River Downstream 294 Plants-Paris 2016 
E140 F. askewi askewi/lananensis - askewi/lananensis Neches River Cherokee Hunting Club Plants-Paris 2016 
E141 P. riddellii riddellii - - Neches River Cherokee Hunting Club Plants-Paris 2016 
E142 P. riddellii riddellii - - Neches River Cherokee Hunting Club Plants-Paris 2016 
E143 F. askewi riddellii - - Neches River Iron Bridge Plants-Paris 2016 
E145 F. lananensis askewi/lananensis askewi/lananensis - Angelina River Upstream 343 Plants-Paris 2016 
E146 F. lananensis askewi/lananensis askewi/lananensis askewi/lananensis Angelina River Upstream 343 Plants-Paris 2016 
E147 F. lananensis askewi/lananensis askewi/lananensis askewi/lananensis Angelina River Upstream 343 Plants-Paris 2016 
E150 F. lananensis askewi/lananensis askewi/lananensis askewi/lananensis Angelina River Upstream 343 Plants-Paris 2016 
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E151 F. lananensis askewi/lananensis askewi/lananensis askewi/lananensis Angelina River Upstream 343 Plants-Paris 2016 
E152 F. lananensis askewi/lananensis askewi/lananensis askewi/lananensis Angelina River Upstream 343 Plants-Paris 2016 
E153 F. lananensis askewi/lananensis askewi/lananensis askewi/lananensis Angelina River Upstream 343 Plants-Paris 2016 
E154 F. lananensis askewi/lananensis - - Angelina River Upstream 343 Plants-Paris 2016 
Sab1 F. askewi askewi/lananensis askewi/lananensis - Sabine River  Genbank 
JN180975, 
JN180994 
Sab2 F. askewi askewi/lananensis askewi/lananensis - Sabine River  Genbank 
JN180976, 
JN180995 
Sab5 F. askewi askewi/lananensis askewi/lananensis - Sabine River  Genbank 
JN180977, 
JN180998 
TS129 F. lananensis askewi/lananensis askewi/lananensis - Village Creek  Genbank 
JN180980, 
JN180987 
TS179 F. lananensis askewi/lananensis askewi/lananensis - Village Creek  Genbank 
JN180981, 
JN180984 
TS203 F. lananensis askewi/lananensis askewi/lananensis - Village Creek  Genbank 
JN180982, 
JN180985 
TS219 F. askewi askewi/lananensis - - Village Creek  Genbank JN180974 
TS233 F. askewi askewi/lananensis askewi/lananensis - Village Creek  Genbank 
JN180973, 
JN180986 
G1 F. flava flava - - Big Sunflower River, MS  Genbank AY613793 
186 P. riddellii riddellii riddellii - Village Creek  Genbank JF326444, 
JF326434 
(Shell labels differ from thesis record, see equivalencies: C=CP; E=EP or EPP; T=Cal) 
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Because morphological identification of these species is difficult and shell 
coloration and features may be interpreted differently by different researchers, shells 
were kept and labelled to serve as a reference. Specimens were identified using a 
combination of physical features including size, shell shape and features, and internal and 
external coloration. External shell features include size and overall shape of the shell as 
well as beak shape, ridges, fluting, presence of a sulcus, presence and location of 
pimples, knobs, and pustules, growth lines, and characteristic shell wear patterns. Shell 
color is described by a range of color tints but may also include ray patterning. Internal 
shell features include lateral and pseudocardinal tooth presence, size, shape, and position, 
presence of pearly bumps, position and shape of the adductor and protractor muscle scars, 
and nacre color, both overall and interior or exterior to the pallial line (Haag 2012). 
F. askewi and F. lanenensis are very similar morphologically (Ortmann 1912, 
Howells 2012) (Figure 2). F. askewi is identified as slightly inflated with a moderately 
raised umbo and having an oval to subtriangular or subrectangular shape, while F. 
lananensis is less inflated, rectangular to subtriangular, but longer and more compressed 
than F. askewi, with a low, raised umbo (Simpson 1914; Howells et al. 1996, 2012). Both 
species have a slight to moderate posterior ridge, with the posterior ridge of F. lananensis 
less acutely angled than F. askewi (Simpson 1914), and both may have a shallow sulcus 
immediately anterior to this ridge. External coloration of both species varies from reddish 
or chestnut brown to dark brown or black, sometimes with dark green rays. The nacre on 
F. askewi can be white, white with pinkish outside the pallial line, or pink, while for      
F. lananensis the nacre is typically reported as pink, orange, or blotchy white and brown, 
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sometimes with pearly bumps (Ortmann 1912; Howells 1996, 2012). This blotchy, 
bumpy pattern has been variously used as a set of diagnostic characters (Ortmann 1912; 
Simpson 1914) or dismissed as typical of multiple Unionid species (Howells et al. 2012). 
Both species have two left and one right pseudocardinal teeth that are triangular, 
compressed, and ragged, and two left and one right lateral teeth, long and straight to 
slightly curved. The lateral teeth on F. askewi are reported to be more curved than seen 
on F. lananensis (Simpson 1914; Howells et al. 1996).  
 
 
 
Figure 2.  Shell morphology of (A) Fusconaia askewi, (B) Fusconaia lananensis,         
(C) Fusconaia flava, and (D) Pleurobema riddellii.  
 
The Wabash Pigtoe (Fusconaia flava) is known to be highly variable in shape, 
size, and color, particularly when comparing populations in different stream orders and 
differing watersheds (Burdick and White 2007; Howells et al. 2012). Shell shape can 
D. 
A. 
C. 
B. 
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vary from sharply triangular to subrectangular or elongately quadrate, trending from thin 
and compressed oval forms in small streams to thick and inflated triangle forms in large 
river systems (Howells 2012). Shells typically have a pronounced posterior ridge similar 
to F. askewi and F. lananensis. External coloration varies widely from a yellowish-brown 
to a chestnut or dark brown, with internal coloration typically white but can also be 
yellow or a pinkish-salmon. F. flava has two left and one right lateral and pseudocardinal 
teeth, and can sometimes be found with a small secondary right lateral tooth as well 
(Burdick and White 2007). The Louisiana Pigtoe (Pleurobema riddellii) is generally 
slightly inflated to inflated, subquadrate to subrectangular with rounded edges, a high, 
full umbo, and a less prominent posterior ridge than seen in Fusconaia, generally without 
a sulcus. External coloration varies from greenish-brown to dark brown or black, and 
nacre tint varies from white to bluish-white. P. riddellii has two left and one right 
pseudocardinal teeth, all rough and irregular, and short lateral teeth that are nearly 
doubled on the right side (Howells et al. 1996). 
 
Sequencing and Data Analysis 
Mussel tissue was extracted whole from shells and stored in 95% ethanol at          
-20°C. Shells were labeled and deposited in the University of Texas at Tyler research 
collection. Tissue extraction was performed on foot clippings using the DNeasy Blood & 
Tissue Kit (Qiagen) following the standard kit protocol. Extracted samples were tested 
for DNA concentration using a Nanodrop 2000 spectrophotometer (Thermo Scientific). 
Polymerase chain reactions (PCR) were performed using a T100 Thermal Cycler (Bio-
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Rad). Three mitochondrial genes were amplified, including NADH Dehydrogenase 
Subunit 1 (ND1), Cytochrome c Oxidase Subunit 1 (COI), and 16S ribosomal RNA 
(16S). ND1 was amplified using the Leu-uurF / NIJ-12073 primer pair (Serb et al. 2003) 
(Table 2). COI was amplified using a modified form of the LCO1490 / HCO2198 primer 
pair (Campbell et al. 2005, modified from Folmer et al. 1994). 16S was amplified with 
the 16sbr-H-myt / 16sar-L-myt primer pair (Lydeard et al. 1996). All oligonucleotide 
primers were synthesized by Bioneer Inc. ND1 and COI were amplified using the 
following protocol: 94°C for 5 minutes, 94°C for 45 seconds, 54°C for 1 minute, 72°C 
for 1 minute for 30 cycles, then 72°C for 10 minutes. 16S was amplified using the 
following settings: 92°C for 5 minutes, 92°C for 40 seconds, 50°C for 1 minute, 68°C for 
90 seconds for 35 cycles, then 72°C for 10 minutes (Table 3). All reactions were held at 
4°C after cycle completion. A negative control was included with each reaction. 
 
Table 2. Polymerase chain reaction primers for amplification and sequencing of the 
ND1, COI, and 16S rRNA mitochondrial genes. 
Gene Primer Sequence (5' - 3') Source 
ND1 Leu-uurF 5'-TGG CAG AAA AGT GCA TCA GAT TAA 
AGC-3' 
Serb et al. 2003 
NIJ-12073 5'-TCG GAA TTC TCC TTC TGC AAA GTC-
3' 
Serb et al. 2003 
COI LCO1490 5'-GTT CCA CAA ATC ATA AGG ATA TTG 
G-3' 
Campbell et al. 
2005 
HCO2198 5'-TAC ACC TCA GGG TGA CCA AAA AAC 
CA-3' 
Campbell et al. 
2005 
16S 16sbr-H-myt 5'-CCG TTC TGA ACT CAG CTC ATG T-3' Lydeard et al. 
1996 
16sar-L-myt 5'-CGA CTG TTT AAC AAA AAC AT-3' Lydeard et al. 
1996 
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Reactions were run using the following PCR mixture: 43 μL of RNase free, 
nuclease-free deionized H2O, 5μL Taq Buffer, 2μL Taq DNA Polymerase (Thermo 
Scientific), 1.5μL dNTPs, 1μL forward primer, 1μL reverse primer, with 400-500ng (1.5-
6μL) of template DNA. Successful amplification was verified by electrophoresis with 
TopVision low-melting point agarose gel (Thermo Scientific) and samples were then 
extracted using the QIAquick Gel Extraction Kit (Qiagen) with the following procedural 
modifications: 1) addition of 15μL of 3M pH 5.0 sodium acetate to all samples after 
waterbath incubation; and 2) use of 25μL RNase-free H2O for the final elution step. Some 
samples with weak amplification were amplified and run on gels as duplicate or triplicate 
reactions in parallel, then combined for the gel extraction step. Extracted samples were 
adjusted to a concentration of 20-40 ng/μL prior to sequencing, then submitted to 
Eurofins Genomics using the SimpleSeq kit and sequenced in both directions with the 
same primers used for amplification. 
 
Table 3. Polymerase chain reaction parameters for amplifying the ND1, COI, and 16S 
rRNA mitochondrial genes. 
Gene 
Initial 
Denaturation 
Denaturation Annealing Extension Cycles 
Final 
Extension 
ND1 94°C, 5 min 94°C, 45 sec 54°C, 60 sec 72°C, 60 sec 30 72°C, 10 min 
COI 94°C, 5 min 94°C, 45 sec 54°C, 60 sec 72°C, 60 sec 30 72°C, 10 min 
16S 92°C, 5 min 92°C, 40 sec 50°C, 60 sec 68°C, 60 sec 35 72°C, 10 min 
              
 
Multiple sequence alignment was performed using CLUSTALW (Thompson et al. 
1994). Sequence editing was performed in Bioedit 7.2.5 (Hall 1999) with ABI 
chromatograms visualized using FinchTV 1.4.0 (Geospiza 2006). The aligned ND1 
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sequence block was trimmed to 606 bases, COI was trimmed to 588 bases, and 16S was 
trimmed to 438 bases. The sequence alignment for each gene was analyzed in 
jModelTest2 2.1.10 (Guindon and Gascuel 2003; Darriba et al. 2012) to determine a best-
fit model of nucleotide substitution using the Aikeke Information Criterion (AIC) (Table 
4). When applicable, the nearest overparameterized model was substituted for models not 
compatible with the Bayesian analysis software. All overparameterized models selected 
had a test delta AICc score within 5 points of the best-fit model.  
 
Table 4.  Best-fit evolutionary model of nucleotide substitution as determined by Akaike 
information criterion (AIC) score. 
Gene Best-Fit Model 
Nearest Alternate 
Model Delta AICc 
ND1 TPM3uf+G HKY+G 4.3 
COI TrN+G HKY+G 0.36 
16S TrN+G GTR+G 0.24 
(TPM3uf- 3 Parameter Model (Kimura 1981); TrN- Tamura-Nei (Kimura and Nei 1993); 
HKY- Hasegawa-Kishino-Yano (Hasegawa et al. 1985); GTR- general-time-reversible 
(Lanave et al. 1984). All models incorporate gamma-distributed rate variation among sites 
(+G). 
 
Minimum, mean, and maximum intraspecific and interspecific nucleotide 
divergence measures for each gene were calculated in CLUSTAL using K2P distance 
measures. Maximum likelihood analysis was performed on all alignments using PhyML 
3.1 (Guindon and Gascuel 2003; Guindon et al. 2010), including 100 non-parametric 
bootstrap replications to estimate branch support. Bayesian posterior-probability analysis 
was performed using MrBayes 3.2.6 (Larget and Simon 1999; Huelsenbeck and Ronquist 
2001; Ronquist et al. 2012) with Markov Chain Monte Carlo analysis run for 10,000,000 
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generations including 10% discarded for burn-in. Tracer v1.6 (Rambaut et al. 2013) was 
used to visualize and compare log-likelihood scores and standard deviation of split 
frequencies. Maximum-likelihood and Bayesian trees were then visualized and edited in 
Figtree (Rambaut 2016). Sixteen samples were found to have genetic identities differing 
from their initial morphological identity; these samples were reassigned to their genetic 
identity by color-coding and an annotation was made on the phylogenetic trees.  
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Chapter 3 
Results 
 
Sequence Alignment and Divergence Measures 
DNA sequences from 88 individuals were included in the analysis. ND1 (606 bp) had the 
highest coverage with 83 sequences (94%), including 73 amplifications and 10 sequences 
accessed from Genbank, and was also the most variable region with 86 (14.2%) parsimony 
informative and 179 (29.5%) total variable sites (Table 5). Fifty-six sequences were successfully 
amplified for COI (588 bp) in addition to 8 sequences accessed from Genbank for a total of 64 
sequences (56%). Variation was slightly lower for COI with 106 (18.0%) variable sites and 58 
(9.9%) parsimony-informative sites. 16S rRNA (438 bp) was the least successful with 47 
amplifications yielding 53% coverage, and was also the most conserved gene with 73 (16.7%) 
variable sites and 15 (3.42%) parsimony-informative sites. In total, 358 out of 1632 sites were 
variable and 159 sites were parsimony-informative. All three genes displayed low mean 
intraspecific divergence, particularly 16S. 
 
Table 5. DNA sequence alignment lengths, variable sites, and parsimony-informative sites. 
Alignment Length (bp) 
# variable 
sites 
% variable 
sites 
# parsimony-
informative 
% parsimony-
informative 
ND1 606 179 29.5% 86 14.2% 
COI 588 106 18.0% 58 9.9% 
16S 438 73 16.7% 15 3.4% 
Total 1632 358 21.9% 159 9.7% 
            
 
Interspecific divergence rates were mostly consistent between genes. The highest 
interspecific divergence was seen between Pleurobema and Fusconaia, with scores for F. flava 
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and P. riddellii (ND1=10.90%, COI=9.02%, 16S=3.15%) similar to or slightly higher than        
P. riddellii and (F. askewi+F. lananensis) (ND1=11.00/10.87%, COI=8.03/8.24%, 
16S=2.23/2.17%) (Table 6). Much lower divergence was seen within Fusconaia. F. flava and (F. 
askewi+F. lananensis) were easily differentiated (ND1=3.83/3.60%, COI=4.52/4.50%, 
16S=1.48/1.42%); however, F. askewi and F. lananensis were not, with interspecific divergence 
rates that were less than or equal to the intraspecific divergence for F. askewi  in all cases 
(interspecific distance; ND1=0.38%, COI=0.45%, 16S=0.11%, intraspecific divergence for F. 
askewi; ND1=0.56%, COI=0.52%, 16S=0.11%), and less than the 16S intraspecific divergence 
value for F. lananensis (16S=0.12%). 
 
Phylogenetic Trees 
Tree results for ND1, COI, and 16S for both Bayesian and maximum-likelihood methods 
placed samples into three clades consisting of; 1) all Pleurobema riddellii individuals; 2) 
intermixed Fusconaia askewi and Fusconaia lananensis specimens; and 3) all Fusconaia flava 
specimens. All clades were supported by maximum likelihood and Bayesian posterior-
probability measures, with Bayesian measures consistently showing higher support (Figures 3-8). 
Tree topology was similar for all individual trees except the maximum likelihood COI tree, 
which placed the branch point for P. riddellii concurrent with F. flava rather than basal to 
Fusconaia (Figure 5). Some local-scale population structuring was seen in the F. flava and (F. 
askewi+F. lananensis) clades, but did not differentiate between F. askewi and F. lananensis.  
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Table 6. Mean inter- and intra-specific variation for the ND1, COI and 16S rRNA 
mitochondrial genes. 
ND1 
Species F. askewi F. lananensis F. flava P. riddellii 
F. askewi 0.56% 
   F. lananensis 0.38% 0.15% 
  F. flava 3.83% 3.36% 0.47% 
 P. riddellii 11.00% 10.87% 10.90% 0.23% 
COI 
Species F. askewi F. lananensis F. flava P. riddellii 
F. askewi 0.52% 
   F. lananensis 0.45% 0.33% 
  F. flava 4.52% 4.50% 0.35% 
 P. riddellii 8.03% 8.24% 9.02% 0.17% 
16S 
Species F. askewi F. lananensis F. flava P. riddellii 
F. askewi 0.11% 
   F. lananensis 0.11% 0.12% 
  F. flava 1.48% 1.42% 0.03% 
 P. riddellii 2.23% 2.17% 3.15% 0.10% 
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Figure 3. Maximum Likelihood gene tree for ND1. Fusconaia askewi is shown in red, 
Fusconaia lananensis in green, Fusconaia flava in black, and Pleurobema riddellii in blue. 
Branch labels indicate bootstrap support values in percent; values under 50% not shown. 
Scale indicates nucleotide substitutions per site. Quadrula sp. unionid used as outgroup. 
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  Figure 4. Bayesian gene tree for ND1. Fusconaia askewi is shown in red, Fusconaia 
lananensis in green, Fusconaia flava in black, and Pleurobema riddellii in blue. Branch 
labels indicate posterior probability support values; values under 0.5 not shown. Scale 
indicates nucleotide substitutions per site. Quadrula sp. unionid used as outgroup. 
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Figure 5. Maximum Likelihood gene tree for COI. Fusconaia askewi is shown in red, 
Fusconaia lananensis in green, Fusconaia flava in black, and Pleurobema riddellii in blue. 
Branch labels indicate bootstrap support values in percent; values under 50% not shown. 
Scale indicates nucleotide substitutions per site. Quadrula sp. unionid used as outgroup. 
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  Figure 6. Bayesian gene tree for COI. Fusconaia askewi is shown in red, Fusconaia 
lananensis in green, Fusconaia flava in black, and Pleurobema riddellii in blue. Branch 
labels indicate posterior probability support values; values under 0.5 not shown. Scale 
indicates nucleotide substitutions per site. Quadrula sp. unionid used as outgroup. 
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  Figure 7. Maximum Likelihood gene tree for 16S. Fusconaia askewi is shown in red, 
Fusconaia lananensis in green, Fusconaia flava in black, and Pleurobema riddellii in blue. 
Branch labels indicate bootstrap support values in percent; values under 50% not shown. 
Scale indicates nucleotide substitutions per site. Quadrula sp. unionid used as outgroup. 
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  Figure 8. Bayesian gene tree for 16S. Fusconaia askewi is shown in red, Fusconaia 
lananensis in green, Fusconaia flava in black, and Pleurobema riddellii in blue. Branch 
labels indicate posterior-probability support values; values under 0.5 not shown. Scale 
indicates nucleotide substitutions per site. Quadrula sp. unionid used as outgroup. 
*3 
*3 
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Chapter 4 
Discussion 
 
The results of this analysis agree with previous studies (Boyer et al. 2011; Burlakova et 
al. 2012; Marshal 2014; Plants-Paris 2016) that found Texas Pigtoe (Fusconaia askewi) to be 
genetically indistinguishable from Triangle Pigtoe (Fusconaia lananensis). Both maximum 
likelihood and Bayesian methods placed F. askewi and F. lananensis into a single monophyletic 
clade, with significant branch support in all cases. Some local-scale geographic sorting was 
observed in the ND1 and COI tree topologies for both F. flava and the (F. askewi+F. lananensis) 
clade; however, these trees were still unable to differentiate F. askewi and F. lananensis. 
Distance measures agreed with the tree topologies, placing F. flava and P. riddellii 
separate from the (F. askewi+F. lananensis) clade. Because genetic divergence within and 
between species can differ between groups of organisms (Čandek and Kuntner 2015), these 
results were compared with previous Unionid mussel studies (see introduction). These studies 
have reported average mean interspecific divergence measures of approximately 25% (ND1) and 
15% (COI), with mean interspecific measures of 2-3% seen between the most closely related 
species (Campbell et al. 2008; Boyer et al. 2011). Variation is typically much lower within the 
highly conserved 16S rRNA gene, but still useful for species delineation (Lydeard et al. 1996).  
The divergence rates seen between F. flava and (F. askewi+F. lananensis) in this study 
were at the low end of the typical pattern seen for Unionidae, suggesting these species are very 
closely related. If F. lananensis exists as a separate species it would be expected to show a 
similar level of genetic differentiation from F. askewi as exhibited by F. flava, but instead a very 
low level of interspecific variation was found that closely matched the intraspecific variation 
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rates for these two “species” (interspecific F. askewi x F. lananensis: ND1=0.38%, COI=0.45%, 
16S=0.12, intraspecific (F. askewi+F. lananensis); ND1=0.56/0.15%, COI=0.52/0.33%, 
16S=0.11/0.12%, Table 6). In fact, nearly half of all F. lananensis sequences analyzed in this 
study were identical to at least one F. askewi sequence.  
 In contrast to F. lananensis, the East Texas occurrence of F. flava was clearly supported 
by all three methods. All F. flava samples were genetically divergent from other Fusconaia in 
the dataset, and intraspecific divergence was low (ND1=0.47%, COI=0.35%, 16S=0.03%) 
despite having both the largest sample size (s=27) and the largest geographic range of collection 
among these species. F. flava also displayed the most phenotypic variation and local-scale 
genetic sorting among species for both ND1 and COI genes despite these low intraspecific 
distance measures, which reflects the known variability of this species (Howells et al. 2012) and 
large sample collection range (Bergsten et al. 2012). The wide range of phenotypic variation 
made identification of some samples difficult, particularly for samples from Big Cypress Creek 
and the Trinity River. This may be a contributing factor in conflicting reports of species 
occurrence for F. flava as it can display considerable character overlap with other Fusconaia 
species (Burdick and White 2007). Interestingly, divergence measures between F. flava and (F. 
askewi+F. lananensis) (COI=4.52/4.50%) in this study were very similar to intraspecific 
divergence results for several anomalous F. askewi specimens (COI=2.64-4.68%) reported by 
Burlakova et al. (2012); however, they did not identify any of their samples as F. flava and 
suggested it may not occur in East Texas.  
Pleurobema riddellii was also clearly supported as a single clade, with high bootstrap and 
posterior-probability support and the highest interspecific divergence seen between species. ML 
and Bayesian tree analysis placed the branch point for the P. riddellii clade basal to all 
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Fusconaia species branches for all trees except the maximum likelihood COI tree, in agreement 
with previous studies that have supported P. riddellii as separate from Fusconaia (Burlakova et 
al. 2012; Campbell and Lydeard 2012). Interestingly, all individuals in this study from Big 
Cypress Creek that were initially identified as P. riddellii through morphology were later 
reassigned to F. flava on the basis of genetic sequence identity.  
Overall, mussel species occurrence and identity in this study closely matched reported 
species accounts with the exception of Fusconaia lananensis and the “P. riddellii” individuals 
from Big Cypress Creek. All other current East Texas Fusconaia and Pleurobema species 
occurrences and identities were validated, and no evidence was found to suggest occurrence of 
cryptic or undescribed species within these populations. F. askewi occurrence was confirmed in 
all watersheds in its currently reported Texas range. The occurrence of F. flava was also 
confirmed in every Texas watershed where it has been previously reported. Samples of P. 
riddellii obtained from the Neches and Sabine River systems confirmed previous occurrence 
reports. P. riddellii samples were not sequenced from the Trinity River basin; however, 
collection of this species was not attempted there.  
The results of this study are unsurprising, as the taxonomic status of F. lananensis has 
been questioned since the first genetic assays performed on this species were unable to 
differentiate it from F. askewi (Burlakova et al. 2012). Even before molecular genetic data were 
available, taxonomists noted the similarity between these two species, with Ortmann (1912) 
commenting that they were “closely allied” by “chonchological and anatomical characteristics”. 
Although initial species descriptions by Ortmann (1912) and Simpson (1914) attempted to 
distinguish F. askewi from F. lananensis by both internal shell features and external shell 
morphology, most contemporary identifications primarily focus on several supposedly 
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characteristic internal shell features, including internal shell coloration and patterning, and the 
presence of pearly bumps on the internal shell surfaces of F. lananensis. Although this blotchy 
internal coloration and presence of pearly bumps is the most visible characteristic used to 
identify F. lananensis, neither of these features are found in all specimens (Howells et al. 2012). 
Making identification even more subjective, other Unionid species including F. askewi have 
been observed with both of these “diagnostic” characteristics (Howells et al. 2012). The inability 
of these features to definitively distinguish between F. askewi and F. lananensis means that 
identification must be made using external shell morphology; however, the variable shell 
morphology of these species and their high degree of similarity makes them very difficult to 
distinguish this way. When the inconsistency and overlap of these phenotypic traits is combined 
with the lack of genetic differentiation between these mussels, it seems likely that the 
morphological characteristics that currently define F. lananensis are simply variations on the 
normal phenotype of F. askewi. 
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Chapter 5 
Conclusions 
 
The results of this study agree with previous findings by Burlakova et al. (2012) and 
Plants-Paris (2016) that the Texas Pigtoe Fusconaia askewi and Triangle Pigtoe Fusconaia 
lananensis are synonymous. Despite increased sample size and distributional scale compared to 
previous studies, all genes and methods used were unable to genetically distinguish F. lananensis 
specimens from F. askewi, even in cases where genetic variation within the recovered clades 
allowed for distinction of some samples by river basin. Combined with the high degree of 
morphological similarity seen between these two species and their sympatric occurrence 
(Ortmann 1912; Howells 1996, 2012; Burlakova et al. 2012; Plants-Paris 2016), this lack of 
differentiation suggests that F. lananensis is not a valid species, and that individuals identified as 
F. lananensis represent a phenotypic variant of F. askewi.  
It seems unlikely that valid populations of F. lananensis were overlooked, as F. askewi 
and F. lananensis specimens were included from all current known watersheds for both species. 
Unfortunately we cannot directly examine the type locality for F. lananensis as the Lanana and 
Bonita Creek populations have been extirpated (Howells 2014) and no genetic samples are 
available; however, it seems unlikely that population was significantly different from the 
contemporary populations sampled in this study. 
 Fusconaia flava appears to occur throughout East Texas, as specimens were successfully 
recovered from all sampling locations where this species had been previously reported. F. flava 
specimens displayed a wide morphological range and were easily confused with other species in 
the study. Despite their dissimilar appearance, all F. flava samples clearly grouped into a single 
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monophyletic clade, even when sequences from specimens well outside the study area were 
added from Genbank. This variable morphology provides a possible explanation for the reported 
lack of F. flava occurrence by Burlakova et al. (2012). Given the abundance of F. flava and its 
high degree of phenotypic plasticity, it seems likely that they collected this species and 
accidentally misidentified it as F. askewi, a hypothesis that is supported by the unusual 
intraspecific divergence seen in some of their F. askewi samples that closely match the F. 
askewi/flava interspecific rates found in this study.  
Results for Pleurobema riddellii agree with previous genetic research into this species, 
with all methods finding P. riddellii to be monophyletic and more distantly related than the two 
recovered Fusconaia clades (Campbell and Lydeard 2012). Although P. riddellii was 
consistently identified correctly in populations from the Neches and Sabine river, the genetics-
based reassignment of all morphologically identified “P. riddellii” specimens from Big Cypress 
creek suggests that further study may be needed to resolve its status in this watershed. The study 
results agreed with previously reported species status and distributions for F. askewi and           
F. flava, and found no evidence to suggest the occurrence of other cryptic species within East 
Texas Fusconaia populations. 
Based on our data analysis, we conclude that F. askewi and F. lananensis are the same 
species, i.e., taxonomically synonymous. Reclassifying these mussels accordingly will merge 
two paraphyletic clades into a single monophyletic lineage, improving the accuracy of the 
Unionid phylogeny and more accurately describing the characteristics and occurrence of F. 
askewi. Although F. lananensis is currently under consideration for federal Endangered Species 
Act status by the U.S. Fish and Wildlife Service and loss of species status will prevent listing, 
current F. lananensis populations will retain protection through the Texas state-threatened status 
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of F. askewi. Because F. lananensis individuals are rare, combining these morphotypes is 
unlikely to increase the reported abundance of F. askewi sufficiently to justify reduced 
protections for this population, and will simplify future conservation efforts. 
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Appendix A. Nucleotide alignment of the ND1 mitochondrial gene 
 
C1NFaBCy  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
C2NPrBCy  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
C3NPrBCy  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
C4NPrBCy  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
C5NPrBCy  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
C6NPrBCy  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
C7NPrBCy  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
C8NPrBCy  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
C9NPrNec  ATCATCCCTCATATAATCTCTACACTCATTACATACCTCCTAATCTTGCT 
C10NPrNec  ATCATCCCTCATATAATCTCTACACTCATTACATACCTCCTAATCTTGCT 
C11NPrNec  ATCATCCCTCATATAATCTCTACACTCATTACATACCTCCTAATCTTGCT 
C12NPrNec  ATCATCCCTCATATAATCTCTACACTCATTACATACCTCCTAATCTTGCT 
C13NPrNec  ATCATCCCTCATATAATCTCTACACTCATCACATACCTCCTAATCTTGCT 
C14NPrSab  ATCATCCCTCATATAATCTCTACACTCATTACATACCTCCTAATCTTGCT 
C15NPrSab  ATCATCCCTCATATAATCTCTACACTCATTACATACCTCCTAATCTTGCT 
C16NFaBgS  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
C17NFaNec  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
C18NPrNec  ATCATCCCTCATATAATCTCTACACTCATTACATACCTCCTAATCTTGTT 
C19NFaNec  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
C20NPrNec  ATCATCCCTCATATAATCTCTACACTCATTACATACCTCCTAATCTTGCT 
C21NPrNec  ATCATCCCTCATATAATCTCTACACTCATTACATACCTCCTAATCTTGCT 
C22NPrNec  ATCATCCCTCATATAATCTCTACACTCATTACATACCTCCTAATCTTGCT 
C23NPrNec  ATCATCCCTCATATAATCTCTACACTCATTACATACCTCCTAATCTTGCT 
C25NFfSul  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
C27NFfSul  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
C28NFfSul  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
C29NFfSul  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
C30NFfSul  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
C31NFfSul  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
C32NFfSul  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
C35NFaLFo  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
C36NFaTri  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
C37NFaTri  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
C38NFaTri  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTTTAATCTTACT 
C39NFaTri  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
C40NFaTri  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
C41NFaTri  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
C42NFaTri  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
C43NPrBCy  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
C44NFaBCy  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
C46NPrBCy  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
T3NFfTri  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
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Appendix A (Continued) 
 
X1NFfSnJ  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
X2NFfSnJ  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
X3NFfSnJ  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
X4NFfSnJ  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTATT 
E102NFlAng  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E103NFlAng  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E104NFaAng  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E106NFlAng  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E107NFlNec  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E108NFlNec  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E109NFaNec  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E110NFaNec  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E132NPrNec  ATCATCCCTCATATAATCTCTACACTCATTACATACCTCCTAATCTTGCT 
E134NFaNec  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E135NFaNec  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E136NFaNec  ATCATCCCCCACATAACCTCCACACTTATTACATATCTTCTAATCTTACT 
E137NFaNec  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E138NFaNec  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E139NFaNec  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E140NFaNec  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E141NPrNec  ATCATCCCTCACATAATCTCTACACTCATTACATACCTCCTAATCTTGCT 
E142NPrNec  ATCATCCCTCATATAATCTCTACACTCATTACATACCTCCTAATCTTGCT 
E143NPrNec  ATCATCCCTCATATAATCTCTACACTCATTACATACCTCCTAATCTTGCT 
E145NFlAng  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E146NFlAng  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E147NFlAng  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E150NFlAng  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E151NFlAng  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E152NFlAng  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E153NFlAng  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
E154NFlAng  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
Sab1NFaSab  NNNNNNNNNNNNNNNNNNNNNNNNNNNNTTACATACCTTCTAATCTTACT 
Sab2NFaSab  NNNNNNNNNNNNNNNNNNTCCACACTTATTACATACCTTCTAATCTTACT 
Sab5NFaSab  NNNNNNNNNNNNNNNNNNTCCACACTTATTACATACCTTCTAATCTTACT 
TS129NFlVC  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
TS179NFlVC  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
TS203NFlVC  ATCATCCCCCACATAACCTCCACACTTATTACATACCTTCTAATCTTACT 
TS219NFaVC  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
TS233NFaVC  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNACCTTYTAATCTTACT 
186NPrVlC  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
G1NFfBSR  ATCATCCCCCACATAACCTCCACACTTATCACATACCTTCTAATCTTACT 
Quadrula  ATCATAAATCACACAATATCCACTGTCATTACATACCTGTTAATCTTAAT 
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C1NFaBCy  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C2NPrBCy  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C3NPrBCy  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C4NPrBCy  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C5NPrBCy  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C6NPrBCy  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C7NPrBCy  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C8NPrBCy  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C9NPrNec  AGGCGTAGCATTTTTTACCCTCCTCGAACGTAAAGCTTTGGGATACTTTC 
C10NPrNec  AGGCGTAGCATTTTTTACCCTCCTCGAACGTAAAGCTTTGGGATACTTTC 
C11NPrNec  AGGCGTAGCATTTTTTACCCTCCTCGAACGTAAAGCTTTGGGATACTTTC 
C12NPrNec  AGGCGTAGCATTTTTTACCCTCCTCGAACGTAAAGCTTTGGGATACTTTC 
C13NPrNec  AGGCGTAGCATTTTTTACCCTCCTCGAACGTAAAGCTTTGGGATACTTTC 
C14NPrSab  AGGCGTAGCATTTTTTACCCTCCTCGAACGTAAAGCTTTGGGATACTTCC 
C15NPrSab  AGGCGTAGCATTTTTTACCCTCCTCGAACGTAAAGCTTTGGGATACTTTC 
C16NFaBgS  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C17NFaNec  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C18NPrNec  AGGCGTAGCATTTTTTACCCTCCTCGAACGTAAAGCTTTGGGATACTTTC 
C19NFaNec  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C20NPrNec  AGGCGTAGCATTTTTTACCCTCCTCGAACGTAAAGCTTTGGGATACTTTC 
C21NPrNec  AGGCGTAGCATTTTTTACCCTCCTCGAACGTAAAGCTTTGGGATACTTTC 
C22NPrNec  AGGCGTAGCATTTTTTACCCTCCTCGAACGTAAAGCTTTGGGATACTTTC 
C23NPrNec  AGGCGTAGCATTTTTTACCCTCCTCGAACGTAAAGCTTTGGGATACTTTC 
C25NFfSul  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C27NFfSul  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C28NFfSul  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C29NFfSul  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C30NFfSul  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C31NFfSul  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C32NFfSul  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C35NFaLFo  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTCC 
C36NFaTri  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C37NFaTri  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C38NFaTri  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C39NFaTri  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C40NFaTri  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C41NFaTri  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C42NFaTri  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C43NPrBCy  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C44NFaBCy  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
C46NPrBCy  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
T3NFfTri  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
X1NFfSnJ  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
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X2NFfSnJ  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
X3NFfSnJ  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
X4NFfSnJ  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E102NFlAng  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E103NFlAng  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E104NFaAng  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E106NFlAng  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E107NFlNec  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E108NFlNec  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E109NFaNec  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E110NFaNec  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E132NPrNec  AGGCGTAGCATTTTTTACCCTCCTCGAACGTAAAGCTTTGGGATACTTTC 
E134NFaNec  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E135NFaNec  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E136NFaNec  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E137NFaNec  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E138NFaNec  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E139NFaNec  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E140NFaNec  AGGCGTAGCATTCTTTACCCTTCTTGAGCGCAAAGCTTTAGGGTACTTTC 
E141NPrNec  AGGCGTAGCATTTTTTACCCTCCTCGAACGTAAAGCTTTGGGATACTTTC 
E142NPrNec  AGGCGTAGCATTTTTTACCCTCCTCGAACGTAAAGCTTTGGGATACTTCC 
E143NPrNec  AGGCGTAGCATTTTTTACCCTCCTCGAACGTAAAGCTTTGGGATACTTTC 
E145NFlAng  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E146NFlAng  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E147NFlAng  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E150NFlAng  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E151NFlAng  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E152NFlAng  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E153NFlAng  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
E154NFlAng  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
Sab1NFaSab  AGGCGYAGCATTCTTTACCCTTCYTGAACGCAAAGCTTTAGGGTACTTTC 
Sab2NFaSab  AGGCGYAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
Sab5NFaSab  AGGCGYAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
TS129NFlVC  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
TS179NFlVC  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
TS203NFlVC  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
TS219NFaVC  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
TS233NFaVC  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAGAGCTTTAGGGTACTTTC 
186NPrVlC  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
G1NFfBSR  AGGCGTAGCATTCTTTACCCTTCTTGAACGCAAAGCTTTAGGGTACTTTC 
Quadrula  GGGTGTAGCATTTTTCACCTTGCTCGAACGAAAAGCCCTCGGTTACTTCC 
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Appendix A (Continued) 
 
C1NFaBCy  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C2NPrBCy  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C3NPrBCy  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C4NPrBCy  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C5NPrBCy  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C6NPrBCy  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C7NPrBCy  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C8NPrBCy  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C9NPrNec  AAATCCGAAAAGGCCCAAATAAAGTTGGGATTATTGGAATTCCACAACCG 
C10NPrNec  AAATCCGAAAAGGCCCAAATAAAGTTGGGATTATTGGAATTCCACAACCG 
C11NPrNec  AAATCCGAAAAGGCCCAAATAAAGTTGGGATTATTGGAATTCCACAACCG 
C12NPrNec  AAATCCGAAAAGGCCCAAATAAAGTTGGGATTATTGGAATTCCACAACCG 
C13NPrNec  AAATCCGAAAAGGCCCAAATAAAGTTGGGATTATTGGAATTCCACAACCG 
C14NPrSab  AAATCCGAAAAGGCCCAAATAAAGTTGGGATTATTGGAATTCCACAACCG 
C15NPrSab  AAATCCGAAAAGGCCCAAATAAAGTTGGGATTATTGGAATTCCACAACCG 
C16NFaBgS  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C17NFaNec  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C18NPrNec  AAATCCGAAAAGGCCCAAATAAAGTTGGGATTATTGGAATTCCACAACCG 
C19NFaNec  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C20NPrNec  AAATCCGAAAAGGCCCAAATAAAGTTGGGATTATTGGAATTCCACAACCG 
C21NPrNec  AAATCCGAAAAGGCCCAAATAAAGTTGGGATTATTGGAATTCCACAACCG 
C22NPrNec  AAATCCGAAAAGGCCCAAATAAAGTTGGGATTATTGGAATTCCACAACCG 
C23NPrNec  AAATCCGAAAAGGCCCAAATAAAGTTGGGATTATTGGAATTCCACAACCG 
C25NFfSul  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C27NFfSul  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C28NFfSul  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C29NFfSul  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C30NFfSul  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C31NFfSul  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C32NFfSul  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C35NFaLFo  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C36NFaTri  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C37NFaTri  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C38NFaTri  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C39NFaTri  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C40NFaTri  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C41NFaTri  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATGGGAATCCCACAACCA 
C42NFaTri  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C43NPrBCy  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C44NFaBCy  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
C46NPrBCy  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
T3NFfTri  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
X1NFfSnJ  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
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Appendix A (Continued) 
 
X2NFfSnJ  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
X3NFfSnJ  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
X4NFfSnJ  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E102NFlAng  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E103NFlAng  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E104NFaAng  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E106NFlAng  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E107NFlNec  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E108NFlNec  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E109NFaNec  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E110NFaNec  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E132NPrNec  AAATCCGAAAAGGCCCAAATAAAGTTGGGATTATTGGAATTCCACAACCG 
E134NFaNec  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E135NFaNec  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E136NFaNec  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E137NFaNec  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E138NFaNec  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E139NFaNec  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E140NFaNec  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E141NPrNec  AAATCCGAAAAGGCCCAAATAAAGTTGGGATTATTGGAATTCCACAACCG 
E142NPrNec  AAATCCGAAAAGGCCCAAATAAAGTTGGGATTATTGGAATTCCACAACCG 
E143NPrNec  AAATCCGAAAAGGCCCAAATAAAGTTGGGATTATTGGAATTCCACAACCG 
E145NFlAng  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E146NFlAng  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E147NFlAng  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E150NFlAng  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E151NFlAng  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E152NFlAng  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E153NFlAng  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
E154NFlAng  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
Sab1NFaSab  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
Sab2NFaSab  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
Sab5NFaSab  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
TS129NFlVC  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
TS179NFlVC  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
TS203NFlVC  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
TS219NFaVC  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
TS233NFaVC  AAAYCCGAAAAGGCCCAGACAAAGTTGGAATTATTGGAATCCCACAACCA 
186NPrVlC  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
G1NFfBSR  AAATCCGAAAAGGCCCAAACAAAGTTGGAATTATAGGAATCCCACAACCA 
Quadrula  AAATCCGAAAAGGTCCAAATAAAGTCGGGATTATTGGGATTCCACAACCA 
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Appendix A (Continued) 
 
C1NFaBCy  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
C2NPrBCy  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
C3NPrBCy  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
C4NPrBCy  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
C5NPrBCy  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
C6NPrBCy  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
C7NPrBCy  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
C8NPrBCy  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
C9NPrNec  CTAGCAGACGCCTTAAAACTTTTTGTAAAAGAGTGAGTAATACCCACATC 
C10NPrNec  CTAGCAGACGCCTTAAAACTTTTTGTAAAAGAGTGAGTAATACCCACATC 
C11NPrNec  CTAGCAGACGCCTTAAAACTTTTTGTAAAAGAGTGAGTAATACCCACATC 
C12NPrNec  CTAGCAGACGCCTTAAAACTTTTTGTAAAAGAGTGAGTAATACCCACATC 
C13NPrNec  CTAGCAGACGCCTTAAAACTTTTTGTAAAAGAGTGAGTAATACCCACATC 
C14NPrSab  CTAGCAGACGCCTTAAAACTTTTTGTAAAAGAGTGAGTAATACCCACATC 
C15NPrSab  CTAGCAGACGCCTTAAAACTTTTTGTAAAAGAGTGAGTAATACCCACATC 
C16NFaBgS  CTAGCAGACGCCCTAAAACTTTTTGTAAAAGAATGAGTAATACCCACATC 
C17NFaNec  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
C18NPrNec  CTAGCAGACGCCTTAAAACTTTTTGTAAAAGAGTGAGTAATACCCACATC 
C19NFaNec  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
C20NPrNec  CTAGCAGACGCCTTAAAACTTTTTGTAAAAGAGTGAGTAATACCCACATC 
C21NPrNec  CTAGCAGACGCCTTAAAACTTTTTGTAAAAGAGTGAGTAATACCCACATC 
C22NPrNec  CTAGCAGACGCCTTAAAACTTTTTGTAAAAGAGTGAGTAATACCCACATC 
C23NPrNec  CTAGCAGACGCCTTAAAACTTTTTGTAAAAGAGTGAGTAATACCCACATC 
C25NFfSul  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
C27NFfSul  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
C28NFfSul  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
C29NFfSul  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
C30NFfSul  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
C31NFfSul  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
C32NFfSul  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
C35NFaLFo  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
C36NFaTri  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGGGTAATACCCACATC 
C37NFaTri  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
C38NFaTri  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGGGTAATACCCACATC 
C39NFaTri  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGGGTAATACCCACATC 
C40NFaTri  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGGGTAATACCCACATC 
C41NFaTri  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGGGTAATACCCACATC 
C42NFaTri  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGGGTAATACCCACATC 
C43NPrBCy  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
C44NFaBCy  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
C46NPrBCy  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
T3NFfTri  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGGGTAATACCCACATC 
X1NFfSnJ  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
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Appendix A (Continued) 
 
X2NFfSnJ  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
X3NFfSnJ  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
X4NFfSnJ  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATGCCCACATC 
E102NFlAng  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E103NFlAng  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAATAATACCCACATC 
E104NFaAng  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAATAATACCCACATC 
E106NFlAng  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E107NFlNec  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E108NFlNec  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E109NFaNec  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E110NFaNec  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E132NPrNec  CTAGCAGACGCCTTAAAACTTTTTGTAAAAGAGTGAGTAATACCCACATC 
E134NFaNec  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E135NFaNec  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E136NFaNec  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E137NFaNec  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E138NFaNec  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E139NFaNec  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E140NFaNec  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E141NPrNec  CTAGCAGACGCCTTAAAACTTTTTGTAAAAGAGTGAGTAATACCCACATC 
E142NPrNec  CTAGCAGACGCCTTAAAACTTTTTGTAAAAGAGTGAGTAATACCCACATC 
E143NPrNec  CTAGCAGACGCCTTAAAACTTTTTGTAAAAGAGTGAGTAATACCCACATC 
E145NFlAng  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E146NFlAng  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E147NFlAng  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E150NFlAng  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E151NFlAng  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E152NFlAng  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E153NFlAng  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
E154NFlAng  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
Sab1NFaSab  CTAGCAGACGCCCTAAAACTTTTTGTAAAAGAATGAGTAATACCCACATC 
Sab2NFaSab  CTAGCAGACGCCCTAAAACTTTTTGTAAAAGAATGAGTAATACCCACATC 
Sab5NFaSab  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
TS129NFlVC  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
TS179NFlVC  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
TS203NFlVC  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGCAATACCCACATC 
TS219NFaVC  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
TS233NFaVC  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
186NPrVlC  NNNNNAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
G1NFfBSR  CTAGCAGACGCCCTAAAACTTTTTGTGAAAGAATGAGTAATACCCACATC 
Quadrula  TTAGCAGACGCCCTAAAACTCTTTGTTAAAGAATGAGTTATACCAACATC 
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Appendix A (Continued) 
 
C1NFaBCy  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C2NPrBCy  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C3NPrBCy  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C4NPrBCy  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C5NPrBCy  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C6NPrBCy  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C7NPrBCy  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C8NPrBCy  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C9NPrNec  CTCAAATTACTTACCATTTATTTTAACCCCAACAATTATATTAGTTTTAG 
C10NPrNec  CTCAAATTACTTACCATTTATTTTAACCCCAACAGTTATATTAATTTTAG 
C11NPrNec  CTCAAATTACTTACCATTTATTTTAACCCCAACAATTATATTAATTTTAG 
C12NPrNec  CTCAAATTACTTACCATTTATTTTAACCCCAACAATTATATTAATTTTAG 
C13NPrNec  CTCAAATTACTTACCATTTATTTTAACCCCAACAATTATATTAATTTTAG 
C14NPrSab  CTCAAATTACTTACCATTTATTTTAACCCCAACAATTATATTAATTTTAG 
C15NPrSab  CTCAAATTACTTACCATTTATTTTAACCCCAACAATTATATTAATTTTAG 
C16NFaBgS  CTCAAACTACTTACCATTTATTCTAACCCCAACAATCATACTAATTTTAG 
C17NFaNec  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C18NPrNec  CTCAAATTACTTACCATTTATTTTAACCCCAACAATTATATTAATTTTAG 
C19NFaNec  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C20NPrNec  CTCAAATTACTTACCATTTATTTTAACCCCAACAATTATATTAATTTTAG 
C21NPrNec  CTCAAATTACTTACCATTTATTTTAACCCCAACAATTATATTAATTTTAG 
C22NPrNec  CTCAAATTACTTACCATTTATTTTAACCCCAACAGTTATATTAATTTTAG 
C23NPrNec  CTCAAATTACTTACCATTTATTTTAACCCCAACAATTATATTAATTTTAG 
C25NFfSul  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C27NFfSul  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C28NFfSul  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C29NFfSul  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C30NFfSul  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C31NFfSul  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C32NFfSul  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C35NFaLFo  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C36NFaTri  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C37NFaTri  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C38NFaTri  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C39NFaTri  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C40NFaTri  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C41NFaTri  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C42NFaTri  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C43NPrBCy  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C44NFaBCy  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
C46NPrBCy  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
T3NFfTri  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
X1NFfSnJ  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
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Appendix A (Continued) 
 
X2NFfSnJ  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
X3NFfSnJ  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
X4NFfSnJ  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E102NFlAng  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E103NFlAng  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E104NFaAng  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E106NFlAng  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E107NFlNec  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E108NFlNec  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E109NFaNec  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E110NFaNec  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E132NPrNec  CTCAAATTACTTACCATTTATTTTAACCCCAACAATTATATTAATTTTAG 
E134NFaNec  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E135NFaNec  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E136NFaNec  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E137NFaNec  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E138NFaNec  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E139NFaNec  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E140NFaNec  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E141NPrNec  CTCAAATTACTTACCATTTATTTTAACCCCAACAATTATATTAATTTTAG 
E142NPrNec  CTCAAATTACTTACCATTTATTTTAACCCCAACAATTATATTAATTTTAG 
E143NPrNec  CTCAAATTACTTACCATTTATTTTAACCCCAACAATTATATTAATTTTAG 
E145NFlAng  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E146NFlAng  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E147NFlAng  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E150NFlAng  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E151NFlAng  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E152NFlAng  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E153NFlAng  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
E154NFlAng  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
Sab1NFaSab  CTCAAACTACTTACCATTTATTCTAACCCCAACAATCATACTAATCTTAG 
Sab2NFaSab  CTCAAACTACTTACCATTTATTCTAACCCCAACAATCATACTAATTTTAG 
Sab5NFaSab  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
TS129NFlVC  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
TS179NFlVC  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
TS203NFlVC  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
TS219NFaVC  NNNNAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
TS233NFaVC  CTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
186NPrVlC  CTCAAATTACTTACCATTTATTYTAACCCCAACAATTAYATTAATTTTAG 
G1NFfBSR  TTCAAACTACTTACCATTTATTTTAACCCCAACAATCATATTAATTTTAG 
Quadrula  ATCAAACTATCTACCATTCATTTTAACCCCAACAGTTATGCTTATCATAG 
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Appendix A (Continued) 
 
C1NFaBCy  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
C2NPrBCy  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
C3NPrBCy  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
C4NPrBCy  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
C5NPrBCy  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
C6NPrBCy  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
C7NPrBCy  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
C8NPrBCy  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
C9NPrNec  CACTCAGACTATGACAACTATTCCCATCCTTCATACTCTCATTCCAAATA 
C10NPrNec  CACTCAGACTATGACAACTATTCCCATCCTTCATACTCTCATTCCAAATA 
C11NPrNec  CACTCAGACTATGACAACTATTCCCATCCTTCATACTCTCATTCCAAATA 
C12NPrNec  CACTCAGACTATGACAACTATTCCCATCCTTCATACTCTCATTCCAAATA 
C13NPrNec  CACTCAGACTATGACAACTATTCCCATCCTTCATACTCTCATTCCAAATA 
C14NPrSab  CACTCAGACTATGACAACTATTCCCATCCTTCATACTCTCATTCCAAATA 
C15NPrSab  CACTCAGACTATGACAACTATTCCCATCCTTCATACTCTCATTCCAAATA 
C16NFaBgS  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
C17NFaNec  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
C18NPrNec  CACTCAGACTATGACAACTATTCCCATCCTTCATACTCTCATTCCAAATA 
C19NFaNec  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
C20NPrNec  CACTCAGACTATGACAACTATTCCCATCCTTCATACTCTCATTCCAAATA 
C21NPrNec  CACTCAGACTATGACAACTATTCCCATCCTTCATACTCTCATTCCAAATA 
C22NPrNec  CACTCAGACTATGACAACTATTCCCATCCTTCATACTCTCATTCCAAATA 
C23NPrNec  CACTCAGACTATGACAACTATTCCCATCCTTCATACTCTCATTCCAAATA 
C25NFfSul  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
C27NFfSul  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
C28NFfSul  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
C29NFfSul  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
C30NFfSul  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
C31NFfSul  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
C32NFfSul  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
C35NFaLFo  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
C36NFaTri  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
C37NFaTri  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
C38NFaTri  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
C39NFaTri  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
C40NFaTri  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
C41NFaTri  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
C42NFaTri  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
C43NPrBCy  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
C44NFaBCy  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
C46NPrBCy  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
T3NFfTri  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
X1NFfSnJ  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
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Appendix A (Continued) 
 
X2NFfSnJ  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
X3NFfSnJ  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
X4NFfSnJ  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
E102NFlAng  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E103NFlAng  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E104NFaAng  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E106NFlAng  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E107NFlNec  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E108NFlNec  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E109NFaNec  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E110NFaNec  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E132NPrNec  CACTCAGACTATGACAACTATTCCCATCCTTCATACTCTCATTCCAAATA 
E134NFaNec  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E135NFaNec  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E136NFaNec  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E137NFaNec  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E138NFaNec  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E139NFaNec  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E140NFaNec  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E141NPrNec  CACTCAGACTATGACAACTATTCCCATCCTTCATACTCTCATTCCAAATA 
E142NPrNec  CACTCAGACTATGACAACTATTCCCATCCTTCATACTCTCATTCCAAATA 
E143NPrNec  CACTCAGACTATGACAACTATTCCCATCCTTCATACTCTCATTCCAAATA 
E145NFlAng  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E146NFlAng  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E147NFlAng  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E150NFlAng  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E151NFlAng  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E152NFlAng  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E153NFlAng  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
E154NFlAng  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
Sab1NFaSab  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
Sab2NFaSab  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
Sab5NFaSab  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
TS129NFlVC  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
TS179NFlVC  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
TS203NFlVC  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
TS219NFaVC  CACTTAGGCTATGACAGCTATTCCCATCCTTTATACTCTCATTTCAAATA 
TS233NFaVC  CACTTAGGCTATGACAGCTATTCCCGTCCTTTATACTCTCATTTCAAATA 
186NPrVlC  CACTCAGACTATGACAACTATTCCCATCCTTTATACTCTCATTCCAGATA 
G1NFfBSR  CACTTAGACTATGACAACTATTTCCATCCTTTATACTCTCATTTCAAATA 
Quadrula  CACTAAGACTATGACAATTATTCCCATCTTTCATACTCTCAACTCAAATA 
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Appendix A (Continued) 
 
C1NFaBCy  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
C2NPrBCy  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
C3NPrBCy  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
C4NPrBCy  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
C5NPrBCy  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
C6NPrBCy  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
C7NPrBCy  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
C8NPrBCy  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
C9NPrNec  ACCCTAGGAATACTTTTATTCTTATGTATCTCTTCTTTAACCGTTTACAC 
C10NPrNec  ACCCTAGGAATACTTTTATTCTTATGTATCTCTTCTTTAACCGTCTACAC 
C11NPrNec  ACCCTAGGAATACTTTTATTCTTATGTATCTCTTCTTTAACCGTCTACAC 
C12NPrNec  ACCCTAGGAATACTTTTATTCTTATGTATCTCTTCTTTAACCGTCTACAC 
C13NPrNec  ACCCTAGGAATACTTTTATTCTTATGTACCTCTTCTTTAACCGTCTACAC 
C14NPrSab  ACCCTAGGAATACTTTTATTCTTATGTATCTCTTCTTTAACCGTCTACAC 
C15NPrSab  ACCCTAGGAATACTTTTATTCTTATGTATCTCTTCTTTAACCGTCTACAC 
C16NFaBgS  ACCCTAGGAATACTCCTATTCTTATGTATCTCTTCTTTAACCGTCTACAC 
C17NFaNec  ACCCTAGGAATACTCATATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
C18NPrNec  ACCCTAGGAATACTTTTATTCTTATGTATCTCTTCTTTAACCGTCTACAC 
C19NFaNec  ACCCTAGGAATACTCATATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
C20NPrNec  ACCCTAGGAATACTTTTATTCTTATGTATCTCTTCTTTAACCGTCTACAC 
C21NPrNec  ACCCTAGGAATACTTTTATTCTTATGTATCTCTTCTTTAACCGTCTACAC 
C22NPrNec  ACCCTAGGAATACTTTTATTCTTATGTATCTCTTCTTTAACCGTCTACAC 
C23NPrNec  ACCCTAGGAATACTTTTATTCTTATGTATCTCTTCTTTAACCGTCTACAC 
C25NFfSul  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
C27NFfSul  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
C28NFfSul  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
C29NFfSul  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
C30NFfSul  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
C31NFfSul  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
C32NFfSul  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
C35NFaLFo  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
C36NFaTri  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
C37NFaTri  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
C38NFaTri  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
C39NFaTri  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
C40NFaTri  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
C41NFaTri  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
C42NFaTri  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
C43NPrBCy  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
C44NFaBCy  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
C46NPrBCy  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
T3NFfTri  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
X1NFfSnJ  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
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Appendix A (Continued) 
 
X2NFfSnJ  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
X3NFfSnJ  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
X4NFfSnJ  GCCCTAGGAATACTCTTATTCTTATGTATTTCTTCCTTAACCGTCTATAC 
E102NFlAng  ACCCTAGGAATACTCATATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E103NFlAng  ACCCTAGGAATACTCATATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E104NFaAng  ACCCTAGGAATACTCATATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E106NFlAng  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E107NFlNec  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E108NFlNec  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E109NFaNec  ACCCTAGGAATACTCATATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E110NFaNec  ACCCTAGGAATACTCATATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E132NPrNec  ACCCTAGGAATACTTTTATTCTTATGTATCTCTTCTTTAACCGTCTACAC 
E134NFaNec  ACCCTAGGAATACTCATATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E135NFaNec  ACCCTAGGAATACTCATATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E136NFaNec  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E137NFaNec  ACCCTAGGAATACTCATATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E138NFaNec  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E139NFaNec  ACCCTAGGAATACTCATATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E140NFaNec  ACCCTAGGAATACTCATATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E141NPrNec  ACCCTAGGAATACTTTTATTCTTATGTATCTCTTCTTTAACCGTCTACAC 
E142NPrNec  ACCCTAGGAATACTTTTATTCTTATGTATCTCTTCTTTAACCGTCTACAC 
E143NPrNec  ACCCTAGGAATACTTTTATTCTTATGTATCTCTTCTTTAACCGTCTACAC 
E145NFlAng  ACCCTAGGAATACTCATATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E146NFlAng  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E147NFlAng  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E150NFlAng  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E151NFlAng  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E152NFlAng  ACCCTAGGAATACTCATATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E153NFlAng  ACCCTAGGAATACTCATATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
E154NFlAng  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
Sab1NFaSab  ACCCTAGGAATACTCCTATTCTTATGTATCTCTTCTTTAACCGTCTACAC 
Sab2NFaSab  ACCCTAGGAATACTCCTATTCTTATGTATCTCTTCTTTAACCGTCTACAC 
Sab5NFaSab  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
TS129NFlVC  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
TS179NFlVC  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
TS203NFlVC  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
TS219NFaVC  ACCCTAGGAATACTCATATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
TS233NFaVC  ACCCTAGGAATACTCCTATTCTTATGTATTTCTTCTTTAACCGTCTACAC 
186NPrVlC  ACCCTAGGAATACTTTTATTCTTATGTATCTCTTCTTTAACCGTCTACAC 
G1NFfBSR  GCCCTAGGAATACTCTTATTCTTATGTATCTCTTCCTTAACTGTCTATAC 
Quadrula  ACCTTAGGGATGCTTTTGTTTTTGTGCATCTCTTCCATGGCCGTTTACAC 
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Appendix A (Continued) 
 
C1NFaBCy  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
C2NPrBCy  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
C3NPrBCy  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
C4NPrBCy  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
C5NPrBCy  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
C6NPrBCy  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
C7NPrBCy  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
C8NPrBCy  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
C9NPrNec  AACCCTAATAGCAGGTTGGGCCTCAAACTCAAAATACGCCCTCCTAGGAG 
C10NPrNec  AACCCTAATAGCAGGTTGGGCCTCAAACTCAAAATACGCCCTCCTAGGAG 
C11NPrNec  AACCCTAATAGCAGGTTGGGCCTCAAACTCAAAATACGCCCTCCTAGGAG 
C12NPrNec  AACCCTAATAGCAGGTTGGGCCTCAAACTCAAAATACGCCCTCCTAGGAG 
C13NPrNec  AACCCTAATAGCAGGTTGGGCCTCAAACTCAAAATACGCCCTCCTAGGAG 
C14NPrSab  AACCCTAATAGCAGGTTGGGCCTCAAACTCAAAATACGCCCTCCTAGGAG 
C15NPrSab  AACCCTAATAGCAGGTTGGGCCTCAAACTCAAAATACGCCCTCCTAGGAG 
C16NFaBgS  AACCTTAATAGCAGGCTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
C17NFaNec  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
C18NPrNec  AACCCTAATAGCAGGTTGGGCCTCAAACTCAAAATACGCCCTCCTAGGAG 
C19NFaNec  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
C20NPrNec  AACCCTAATAGCAGGTTGGGCCTCAAACTCAAAATACGCCCTCCTAGGAG 
C21NPrNec  AACCCTAATAGCAGGTTGGGCCTCAAACTCAAAATACGCCCTCCTAGGAG 
C22NPrNec  AACCCTAATAGCAGGTTGGGCCTCAAACTCAAAATACGCCCTCCTAGGAG 
C23NPrNec  AACCCTAATAGCAGGTTGGGCCTCAAACTCAAAATACGCCCTCCTAGGAG 
C25NFfSul  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
C27NFfSul  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
C28NFfSul  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
C29NFfSul  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
C30NFfSul  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
C31NFfSul  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
C32NFfSul  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
C35NFaLFo  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
C36NFaTri  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
C37NFaTri  AACTTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
C38NFaTri  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
C39NFaTri  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
C40NFaTri  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
C41NFaTri  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
C42NFaTri  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
C43NPrBCy  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
C44NFaBCy  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
C46NPrBCy  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
T3NFfTri  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
X1NFfSnJ  AACTTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
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Appendix A (Continued) 
 
X2NFfSnJ  AACTTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
X3NFfSnJ  AACTTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
X4NFfSnJ  AACTTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGGG 
E102NFlAng  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E103NFlAng  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E104NFaAng  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E106NFlAng  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E107NFlNec  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E108NFlNec  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E109NFaNec  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E110NFaNec  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E132NPrNec  AACCCTAATAGCAGGTTGGGCCTCAAACTCAAAATACGCCCTCCTAGGAG 
E134NFaNec  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E135NFaNec  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E136NFaNec  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E137NFaNec  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E138NFaNec  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E139NFaNec  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E140NFaNec  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E141NPrNec  AACCCTAATAGCAGGTTGGGCCTCAAACTCAAAATACGCCCTCCTAGGAG 
E142NPrNec  AACCCTAATAGCAGGTTGGGCCTCAAACTCAAAATACGCCCTCCTAGGAG 
E143NPrNec  AACCCTAATAGCAGGTTGGGCCTCAAACTCAAAATACGCCCTCCTAGGAG 
E145NFlAng  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E146NFlAng  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E147NFlAng  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E150NFlAng  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E151NFlAng  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E152NFlAng  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E153NFlAng  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
E154NFlAng  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
Sab1NFaSab  AACCTTAATAGCAGGCTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
Sab2NFaSab  AACCTTAATAGCAGGCTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
Sab5NFaSab  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
TS129NFlVC  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
TS179NFlVC  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
TS203NFlVC  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
TS219NFaVC  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
TS233NFaVC  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAGTATGCTCTACTAGGAG 
186NPrVlC  AACCCTAATAGCAGGTTGGGCCTCAAACTCAAAATACGCCCTCCTAGGAG 
G1NFfBSR  AACCTTAATAGCAGGTTGGGCCTCAAACTCGAAATATGCTCTACTAGGGG 
Quadrula  AACCCTAATAGCAGGCTGAGCCTCAAACTCAAAATACGCCTTACTAGGCG 
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Appendix A (Continued) 
 
C1NFaBCy  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
C2NPrBCy  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
C3NPrBCy  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
C4NPrBCy  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
C5NPrBCy  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
C6NPrBCy  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
C7NPrBCy  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
C8NPrBCy  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
C9NPrNec  CCATTCGAGCCATAGCCCAGACCATCTCATATGAAGTAACAATAACACTA 
C10NPrNec  CCATTCGAGCCATAGCCCAGACCATCTCATATGAAGTAACAATAACACTA 
C11NPrNec  CCATTCGAGCCATAGCCCAGACCATCTCATATGAAGTAACAATAACACTA 
C12NPrNec  CCATTCGAGCCATAGCCCAGACCATCTCATATGAAGTAACAATAACACTA 
C13NPrNec  CCATTCGAGCCATAGCCCAGACCATCTCATATGAAGTAACAATAACACTA 
C14NPrSab  CCATTCGAGCCATAGCCCAGACCATCTCATATGAAGTAACAATAACACTA 
C15NPrSab  CCATTCGAGCCATAGCCCAGACCATCTCATATGAAGTAACAATAACACTA 
C16NFaBgS  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
C17NFaNec  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
C18NPrNec  CCATTCGAGCCATAGCCCAGACCATCTCATATGAAGTAACAATAACACTA 
C19NFaNec  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
C20NPrNec  CCATTCGAGCCATAGCCCAGACCATCTCATATGAAGTAACAATAACACTA 
C21NPrNec  CCATTCGAGCCATAGCCCAGACCATCTCATATGAAGTAACAATAACACTA 
C22NPrNec  CCATTCGAGCCATAGCCCAGACCATCTCATATGAAGTAACAATAACACTA 
C23NPrNec  CCATTCGAGCCATAGCCCAGACCATCTCATATGAAGTAACAATAACACTA 
C25NFfSul  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
C27NFfSul  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
C28NFfSul  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
C29NFfSul  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
C30NFfSul  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
C31NFfSul  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
C32NFfSul  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
C35NFaLFo  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
C36NFaTri  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
C37NFaTri  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
C38NFaTri  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
C39NFaTri  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
C40NFaTri  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
C41NFaTri  CCATTCGAGCCATGGCCCAAACCATCTCATACGAAGTAACAATAACACTA 
C42NFaTri  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
C43NPrBCy  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
C44NFaBCy  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
C46NPrBCy  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
T3NFfTri  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
X1NFfSnJ  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
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Appendix A (Continued) 
 
X2NFfSnJ  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
X3NFfSnJ  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
X4NFfSnJ  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
E102NFlAng  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E103NFlAng  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E104NFaAng  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E106NFlAng  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E107NFlNec  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E108NFlNec  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E109NFaNec  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E110NFaNec  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E132NPrNec  CCATTCGAGCCATAGCCCAGACCATCTCATATGAAGTAACAATAACACTA 
E134NFaNec  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E135NFaNec  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E136NFaNec  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E137NFaNec  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E138NFaNec  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E139NFaNec  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E140NFaNec  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E141NPrNec  CCATTCGAGCCATAGCCCAGACCATCTCATATGAAGTAACAATAACACTA 
E142NPrNec  CCATTCGAGCCATAGCCCAGACCATCTCATATGAAGTAACAATAACACTA 
E143NPrNec  CCATTCGAGCCATAGCCCAGACCATCTCATATGAAGTAACAATAACACTA 
E145NFlAng  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E146NFlAng  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E147NFlAng  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E150NFlAng  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E151NFlAng  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E152NFlAng  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E153NFlAng  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
E154NFlAng  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
Sab1NFaSab  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
Sab2NFaSab  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
Sab5NFaSab  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
TS129NFlVC  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
TS179NFlVC  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
TS203NFlVC  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
TS219NFaVC  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
TS233NFaVC  CCATTCGAGCCATGGCCCAAACCATCTCATATGAAGTAACAATAACACTA 
186NPrVlC  CCATTCGAGCCATAGCCCAGACCATCTCATATGAAGTAACAATAACACTA 
G1NFfBSR  CCATTCGAGCCATGGCCCAAACCATCTCATATGAGGTAACAATAACACTA 
Quadrula  CTATCCGGGCCATAGCTCAAACAATCTCCTACGAAGTCACAATAACACTA 
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Appendix A (Continued) 
 
C1NFaBCy  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
C2NPrBCy  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
C3NPrBCy  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
C4NPrBCy  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
C5NPrBCy  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
C6NPrBCy  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
C7NPrBCy  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
C8NPrBCy  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
C9NPrNec  ATTATTATCTTCTATCTATTCCTAATTATACAAATAGATGTAGTAGCAAT 
C10NPrNec  ATTATTATCTTCTATCTATTCCTAATTATACAAATAGATGTAGTAGCAAT 
C11NPrNec  ATTATTATCTTCTATCTATTCCTAATTATACAAATAGATGTAGTAGCAAT 
C12NPrNec  ATTATTATCTTCTATCTATTCCTAATTATACAAATAGATGTAGTAGCAAT 
C13NPrNec  ATTATTATCTTCTATCTATTCCTAATTATACAAATAGATGTAGTAGCAAT 
C14NPrSab  ATTATTATCTTCTATCTATTCCTAATTATACAAATAGATGTAGTAGCAAT 
C15NPrSab  ATTATTATCTTCTATCTATTCCTAATTATACAAATAGATGTAGTAGCAAT 
C16NFaBgS  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
C17NFaNec  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
C18NPrNec  ATTATTATCTTCTATCTATTCCTAATTATACAAATAGATGTAGTAGCAAT 
C19NFaNec  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
C20NPrNec  ATTATTATCTTCTATCTATTCCTAATTATACAAATAGATGTAGTAGCAAT 
C21NPrNec  ATTATTATCTTCTATCTATTCCTAATTATACAAATAGATGTAGTAGCAAT 
C22NPrNec  ATTATTATCTTCTATCTATTCCTAATTATACAAATAGATGTAGTAGCAAT 
C23NPrNec  ATTATTATCTTCTATCTATTCCTAATTATACAAATAGATGTAGTAGCAAT 
C25NFfSul  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
C27NFfSul  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
C28NFfSul  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
C29NFfSul  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
C30NFfSul  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
C31NFfSul  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
C32NFfSul  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
C35NFaLFo  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
C36NFaTri  ATTATCATTTTCTACCTATTCTTGATCATACAAATAGACATAGTAACAAT 
C37NFaTri  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
C38NFaTri  ATTATCATTTTCTACCTATTCTTGATCATACAAATAGACATAGTAACAAT 
C39NFaTri  ATTATCATTTTCTACCTATTCTTGATCATACAAATAGACATAGTAACAAT 
C40NFaTri  ATTATCATTTTCTACCTATTCTTGATCATACAAATAGACATAGTAACAAT 
C41NFaTri  ATTATCATTTTCTACCTATTCTTGATCATACAAATAGACATAGTAACAAT 
C42NFaTri  ATTATCATTTTCTACCTATTCTTGATCATACAAATAGACATAGTAACAAT 
C43NPrBCy  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
C44NFaBCy  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
C46NPrBCy  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
T3NFfTri  ATTATCATTTTCTACCTATTCTTGATCATACAAATAGACATACTAACAAT 
X1NFfSnJ  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
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Appendix A (Continued) 
 
X2NFfSnJ  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
X3NFfSnJ  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
X4NFfSnJ  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
E102NFlAng  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E103NFlAng  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E104NFaAng  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E106NFlAng  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E107NFlNec  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E108NFlNec  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E109NFaNec  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E110NFaNec  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E132NPrNec  ATTATTATCTTCTATCTATTCCTAATTATACAAATAGATGTAGTAGCAAT 
E134NFaNec  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E135NFaNec  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E136NFaNec  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E137NFaNec  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E138NFaNec  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E139NFaNec  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E140NFaNec  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E141NPrNec  ATTATTATCTTCTATCTATTCCTAATTATACAAATAGATGTAGTAGCAAT 
E142NPrNec  ATTATTATCTTCTATCTATTCCTAATTATACAAATAGATGTAGTAGCAAT 
E143NPrNec  ATTATTATCTTCTATCTATTCCTAATTATACAAATAGATGTAGTAGCAAT 
E145NFlAng  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E146NFlAng  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E147NFlAng  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E150NFlAng  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E151NFlAng  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E152NFlAng  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E153NFlAng  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
E154NFlAng  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
Sab1NFaSab  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
Sab2NFaSab  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
Sab5NFaSab  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
TS129NFlVC  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
TS179NFlVC  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
TS203NFlVC  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
TS219NFaVC  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
TS233NFaVC  ATTATCATTTTCTACCTATTCTTGATTATACAAATAGACATAGTAACAAT 
186NPrVlC  ATTATTATCTTCTATCTATTCCTAATTATACAAATAGATGTAGTAGCAAT 
G1NFfBSR  ATTATCATCTTCTACCTATTCTTAATTATACAAATAGACATAGTAACAAT 
Quadrula  ATTATCATTTTTTACCTGTTTATAATGTCAGAAATAGACATAGTAACAAT 
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Appendix A (Continued) 
 
C1NFaBCy  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C2NPrBCy  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C3NPrBCy  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C4NPrBCy  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C5NPrBCy  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C6NPrBCy  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C7NPrBCy  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C8NPrBCy  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C9NPrNec  CCGCCTAATTAATACTTCTATATCCACCTTTGCCCTCTCCGCACCATTAG 
C10NPrNec  CCGCCTAATTAATACTTCTATATCCACCTTTGCCCTCTCCGCACCATTAG 
C11NPrNec  CCGCCTAATTAATACTTCTATATCCACCTTTGCCCTCTCCGCACCATTAG 
C12NPrNec  CCGCCTAATTAATACTTCTATATCCACCTTTGCCCTCTCCGCACCATTAG 
C13NPrNec  CCGCCTAATTAATACTTCTATATCCACCTTTGCCCTCTCCGCACCATTAG 
C14NPrSab  CCGCCTAATTAATACTTCTATATCCACCTTTGCCCTCTCCGCACCATTAG 
C15NPrSab  CCGCCTAATTAATACTTCTATATCCACCTTTGCCCTCTCCGCACCATTAG 
C16NFaBgS  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C17NFaNec  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C18NPrNec  CCGCCTAATTAATACTTCTATATCCACCTTTGCCCTCTCCGCACCATTAG 
C19NFaNec  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C20NPrNec  CCGCCTAATTAATACTTCTATATCCACCTTTGCCCTCTCCGCACCATTAG 
C21NPrNec  CCGCCTAATTAATACTTCTATATCCACCTTTGCCCTCTCCGCACCATTAG 
C22NPrNec  CCGCCTAATTAATACTTCTATATCCACCTTTGCCCTCTCCGCACCATTAG 
C23NPrNec  CCGCCTAATTAATACTTCTATATCCACCTTTGCCCTCTCCGCACCATTAG 
C25NFfSul  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C27NFfSul  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C28NFfSul  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C29NFfSul  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C30NFfSul  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C31NFfSul  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C32NFfSul  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C35NFaLFo  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C36NFaTri  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C37NFaTri  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C38NFaTri  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C39NFaTri  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C40NFaTri  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C41NFaTri  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C42NFaTri  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C43NPrBCy  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C44NFaBCy  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
C46NPrBCy  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
T3NFfTri  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
X1NFfSnJ  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
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X2NFfSnJ  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
X3NFfSnJ  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
X4NFfSnJ  CCGCTCAGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E102NFlAng  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E103NFlAng  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E104NFaAng  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E106NFlAng  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E107NFlNec  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E108NFlNec  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E109NFaNec  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E110NFaNec  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E132NPrNec  CCGCCTAATTAATACTTCTATATCCACCTTTGCCCTCTCCGCACCATTAG 
E134NFaNec  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E135NFaNec  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E136NFaNec  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E137NFaNec  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E138NFaNec  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E139NFaNec  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E140NFaNec  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E141NPrNec  CCGCCTAATTAATACTTCTATATCCACCTTTGCCCTCTCCGCACCATTAG 
E142NPrNec  CCGCCTAATTAATACTTCTATATCCACCTTTGCCCTCTCCGCACCATTAG 
E143NPrNec  CCGCCTAATTAATACTTCTATATCCACCTTTGCCCTCTCCGCACCATTAG 
E145NFlAng  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E146NFlAng  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E147NFlAng  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E150NFlAng  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E151NFlAng  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E152NFlAng  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E153NFlAng  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
E154NFlAng  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
Sab1NFaSab  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
Sab2NFaSab  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
Sab5NFaSab  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
TS129NFlVC  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
TS179NFlVC  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
TS203NFlVC  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
TS219NFaVC  CCGCTCGGTTAACACCTCTATACCAACCTTTGCCCTCTCCGCACCATTAG 
TS233NFaVC  CCGCTCGGTTAACACCTCTATACCAACCTTTACCCTCTCCGCACCATTAG 
186NPrVlC  CCGCCTAATTAATACTTCTATATCCACCTTTGCCCTCTCCGCACCATTAG 
G1NFfBSR  CCGCTCAGTTAACACCTCTATACCAGCCTTTGCCCTCTCCGCACCATTAG 
Quadrula  CCGCCTAACCAATTTTTCTACACCAACTATCACCCTGTCTATCCCCCTTG 
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C1NFaBCy  CTATTATATGGACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C2NPrBCy  CTATTATATGAACTGTTGTTATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C3NPrBCy  CCATTATATGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C4NPrBCy  CTATTATATGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C5NPrBCy  CTATTATATGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C6NPrBCy  CCATTATATGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C7NPrBCy  CTATTATATGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C8NPrBCy  CTATTATATGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C9NPrNec  CTGTCATGTGAACTGTTGTTATCCTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C10NPrNec  CTGTCATGTGAACTGTTGTTATCCTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C11NPrNec  CTGTCATGTGAACTGTTGTTATCCTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C12NPrNec  CTGTCATGTGAACTGTTGTTATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C13NPrNec  CTGTCATGTGAACTGTTGTTATCCTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C14NPrSab  CTGTCATGTGAACTGTTGTTATCCTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C15NPrSab  CTGTCATGTGAACTGTTGTTATCCTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C16NFaBgS  CCATTATGTGAACTGTTGTTATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C17NFaNec  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C18NPrNec  CTGTCATGTGAACTGTTGTTATCCTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C19NFaNec  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C20NPrNec  CTGTCATGTGAACTGTTGTTATCCTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C21NPrNec  CTGTCATGTGAACTGTTGTTATCCTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C22NPrNec  CTGTCATGTGAACTGTTGTTATCCTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C23NPrNec  CTGTCATGTGAACTGTTGTTATCCTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C25NFfSul  CCATTATATGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C27NFfSul  CTATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C28NFfSul  CCATTATATGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C29NFfSul  CCATTATATGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C30NFfSul  CTATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C31NFfSul  CCATTATATGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C32NFfSul  CCATTATATGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C35NFaLFo  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C36NFaTri  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C37NFaTri  CTATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C38NFaTri  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C39NFaTri  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C40NFaTri  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C41NFaTri  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C42NFaTri  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C43NPrBCy  CTATTATATGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C44NFaBCy  CTATTATATGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
C46NPrBCy  CTATTATATGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
T3NFfTri  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
X1NFfSnJ  CTATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
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X2NFfSnJ  CTATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
X3NFfSnJ  CTATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
X4NFfSnJ  CTATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E102NFlAng  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E103NFlAng  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E104NFaAng  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E106NFlAng  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E107NFlNec  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E108NFlNec  CCATTATGTGAACTGTTGTCACCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E109NFaNec  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E110NFaNec  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E132NPrNec  CTGTCATGTGAACTGTTGTTATCCTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E134NFaNec  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E135NFaNec  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E136NFaNec  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E137NFaNec  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E138NFaNec  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E139NFaNec  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E140NFaNec  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E141NPrNec  CTGTCATGTGAACTGTTGTTATCCTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E142NPrNec  CTGTCATGTGAACTGTTGTTATCCTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E143NPrNec  CTGTCATGTGAACTGTTGTTATCCTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E145NFlAng  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E146NFlAng  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E147NFlAng  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E150NFlAng  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E151NFlAng  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E152NFlAng  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E153NFlAng  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
E154NFlAng  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
Sab1NFaSab  CCATTATGTGAACTGTTGTTATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
Sab2NFaSab  CCATTATGTGAACTGTTGTTATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
Sab5NFaSab  CCATTATGTGAACTGTTGTCATCTTAGCAGAGACAAACCGAGCCCCATTTGACTTT 
TS129NFlVC  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
TS179NFlVC  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
TS203NFlVC  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
TS219NFaVC  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
TS233NFaVC  CCATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
186NPrVlC  CTGTCATGTGAACTGTTGTTATCCTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
G1NFfBSR  CTATTATGTGAACTGTTGTCATCTTAGCAGAAACAAACCGAGCCCCATTTGACTTT 
Quadrula  CCACCATGTGGGTAGTAGTAATCCTGGCAGAAACAAACCGAGCTCCATTTGATTTT 
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C1CFaBCy  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
C2CPrBCy  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
C3CPrBCy  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
C4CPrBCy  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
C5CPrBCy  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
C6CPrBCy  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
C7CPrBCy  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
C8CPrBCy  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
C9CPrNec  GGCTTTGAGTCTTTTAATTCGAGCTGAGTTAGGGCAGCCTGGTAGGTTGT 
C10CPrNec  GGCTTTGAGTCTTTTAATTCGAGCTGAGTTAGGGCAGCCTGGTAGGTTGT 
C12CPrNec  GGCTTTGAGTCTTTTAATTCGAGCTGAGTTAGGGCAGCCTGGTAGGTTGT 
C14CPrSab  GGCTTTGAGTCTTTTAATTCGAGCTGAGTTAGGGCAGCCTGGTAGGTTGT 
C15CPrSab  GGCTTTGAGTCTTTTAATTCGAGCTGAGTTAGGGCAGCCTGGTAGGTTGT 
C16CFaBgS  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
C17CFaNec  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
C18CPrNec  GGCTTTGAGTCTTTTAATTCGAGCTGAGTTAGGGCAGCCTGGTAGGTTGT 
C19CFaNec  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
C22CPrNec  GGCTTTGAGTCTTTTAATTCGAGCTGAGTTAGGGCAGCCTGGTAGGTTGT 
C23CPrNec  GGCTTTGAGTCTTTTAATTCGAGCTGAGTTAGGGCAGCCTGGTAGGTTGT 
C25CFfSul  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
C27CFfSul  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
C28CFfSul  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
C29CFfSul  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
C31CFfSul  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
C32CFfSul  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
C40CFaTri  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
C42CFaTri  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
C43CPrBCy  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
C44CFaBCy  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
C45CPrBCy  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
C46CPrBCy  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
X1CFfSnJ  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
X2CFfSnJ  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
X3CFfSnJ  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
X4CFfSnJ  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
E102CFlAng  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
E103CFlAng  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
E104CFaAng  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
E105CFaAng  GGCTCTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCCGGTAGGTTGT 
E106CFlAng  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
E107CFlNec  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
E108CFlNec  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
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E109CFaNec  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
E110CFaNec  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
E131CPrNec  GGCTTTGAGTCTTTTAATTCGAGCTGAGTTAGGGCAGCCTGGTAGGTTGT 
E132CPrNec  GGCTTTGAGTCTTTTAATTCGAGCTGAGTTAGGGCAGCCTGGTAGGTTGT 
E134CFaNec  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
E136CFaNec  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
E137CFaNec  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
E138CFaNec  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
E145CFlAng  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
E146CFlAng  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
E147CFlAng  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
E149CFlAng  GGCTTTGAGTCTTTTAATTCGAGCTGAGTTAGGGCAGCCTGGTAGGTTGT 
E150CFlAng  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
E151CFlAng  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
E152CFlAng  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
E153CFlAng  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
Quadrula  GGCTTTGAGACTTTTGATTCGAGCTGAGTTGGGGCAGCCTGGAAGATTGT 
186CPrVC  GGCTTTGAGTCTTTTAATTCGAGCTGAGTTAGGGCAGCCTGGTAGGTTGT 
TS179CFlVC  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGACAGCCAGGAAGGTTGT 
TS203CFlVC  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGACAGCCAGGAAGGTTGT 
TS233CFaVC  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
TS129CFlVC  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGACAGCCAGGAAGGTTGT 
Sab1CFaSab  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
Sab2CFaSab  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
Sab5CFaSab  GGCTTTAAGTCTTTTGATTCGAGCTGAGTTAGGGCAGCCAGGAAGGTTGT 
 
 
C1CFaBCy  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C2CPrBCy  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C3CPrBCy  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C4CPrBCy  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C5CPrBCy  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C6CPrBCy  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C7CPrBCy  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C8CPrBCy  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C9CPrNec  TGGGAGATGATCAGTTATATAATGTGATTGTGACGGCGCATGCTTTTATA 
C10CPrNec  TGGGAGATGATCAGTTATATAATGTGATTGTGACGGCGCATGCTTTTATA 
C12CPrNec  TGGGAGATGATCAGTTATATAATGTGATTGTGACGGCGCATGCTTTTATA 
C14CPrSab  TGGGAGATGATCAGTTATATAATGTGATTGTGACGGCGCATGCTTTTATA 
C15CPrSab  TGGGAGATGATCAGTTATATAATGTGATTGTGACGGCGCATGCTTTTATA 
C16CFaBgS  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C17CFaNec  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C18CPrNec  TGGGAGATGATCAGTTATATAATGTGATTGTGACGGCGCATGCTTTTATA 
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C19CFaNec  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C22CPrNec  TGGGAGATGATCAGTTATATAATGTGATTGTGACGGCGCATGCTTTTATA 
C23CPrNec  TGGGAGATGATCAGTTATATAATGTGATTGTGACGGCGCATGCTTTTATA 
C25CFfSul  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C27CFfSul  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C28CFfSul  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C29CFfSul  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C31CFfSul  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C32CFfSul  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C40CFaTri  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C42CFaTri  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C43CPrBCy  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C44CFaBCy  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C45CPrBCy  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
C46CPrBCy  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
X1CFfSnJ  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTCATA 
X2CFfSnJ  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTCATA 
X3CFfSnJ  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTCATA 
X4CFfSnJ  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTCATA 
E102CFlAng  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
E103CFlAng  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
E104CFaAng  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
E105CFaAng  TGGGGGATGATCAATTGTATAATGTGATTGTGACGGCGCATGCTTTCATA 
E106CFlAng  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
E107CFlNec  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
E108CFlNec  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
E109CFaNec  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
E110CFaNec  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
E131CPrNec  TGGGAGATGATCAGTTATATAATGTGATTGTGACGGCGCATGCTTTTATA 
E132CPrNec  TGGGAGATGATCAGTTATATAATGTGATTGTGACGGCGCATGCTTTTATA 
E134CFaNec  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
E136CFaNec  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
E137CFaNec  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
E138CFaNec  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
E145CFlAng  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
E146CFlAng  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
E147CFlAng  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
E149CFlAng  TGGGAGATGATCAGTTATATAATGTGATTGTGACGGCGCATGCTTTTATA 
E150CFlAng  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
E151CFlAng  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
E152CFlAng  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
E153CFlAng  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
Quadrula  TGGGGGATGATCAATTATATAATGTGATTGTAACAGCTCATGCTTTTATG 
69 
 
Appendix B (Continued) 
 
186CPrVC  TGGGAGATGATCAGTTATATAATGTGATTGTGACGGCGCATGCTTTTATA 
TS179CFlVC  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
TS203CFlVC  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
TS233CFaVC  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
TS129CFlVC  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
Sab1CFaSab  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
Sab2CFaSab  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
Sab5CFaSab  TGGGGGATGATCAGTTGTATAATGTGATTGTGACGGCGCATGCTTTTATA 
 
 
C1CFaBCy  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
C2CPrBCy  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
C3CPrBCy  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
C4CPrBCy  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
C5CPrBCy  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
C6CPrBCy  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
C7CPrBCy  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
C8CPrBCy  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
C9CPrNec  ATGATTTTTTTCTTGGTAATACCTATAATGATTGGTGGTTTTGGTAATTG 
C10CPrNec  ATGATTTTTTTCTTGGTAATACCTATAATGATTGGTGGTTTTGGTAATTG 
C12CPrNec  ATGATTTTTTTCTTGGTAATACCTATAATGATTGGTGGTTTTGGTAATTG 
C14CPrSab  ATGATTTTTTTCTTGGTAATACCTATAATGATTGGTGGTTTTGGTAATTG 
C15CPrSab  ATGATTTTTTTCTTGGTAATACCTATAATGATTGGTGGTTTTGGTAATTG 
C16CFaBgS  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGTGGTTTTGGTAATTG 
C17CFaNec  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
C18CPrNec  ATGATTTTTTTCTTGGTAATACCTATAATGATTGGTGGTTTTGGTAATTG 
C19CFaNec  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
C22CPrNec  ATGATTTTTTTCTTGGTAATACCTATAATGATTGGTGGTTTTGGTAATTG 
C23CPrNec  ATGATTTTTTTCTTGGTAATACCTATAATGATTGGTGGTTTTGGTAATTG 
C25CFfSul  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
C27CFfSul  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
C28CFfSul  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
C29CFfSul  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
C31CFfSul  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
C32CFfSul  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
C40CFaTri  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGTGGTTTTGGTAATTG 
C42CFaTri  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGTGGTTTTGGTAATTG 
C43CPrBCy  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
C44CFaBCy  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
C45CPrBCy  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
C46CPrBCy  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
X1CFfSnJ  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
X2CFfSnJ  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
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X3CFfSnJ  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
X4CFfSnJ  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
E102CFlAng  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
E103CFlAng  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
E104CFaAng  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
E105CFaAng  ATAATTTTCTTTTTGGTGATACCTATGATAATTGGTGGTTTTGGTAATTG 
E106CFlAng  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
E107CFlNec  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
E108CFlNec  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
E109CFaNec  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
E110CFaNec  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
E131CPrNec  ATGATTTTTTTCTTGGTAATACCTATAATGATTGGTGGTTTTGGTAATTG 
E132CPrNec  ATGATTTTTTTCTTGGTAATACCTATAATGATTGGTGGTTTTGGTAATTG 
E134CFaNec  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
E136CFaNec  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
E137CFaNec  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
E138CFaNec  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
E145CFlAng  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
E146CFlAng  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
E147CFlAng  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
E149CFlAng  ATGATTTTTTTCTTGGTAATACCTATAATGATTGGTGGTTTTGGTAATTG 
E150CFlAng  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
E151CFlAng  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
E152CFlAng  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
E153CFlAng  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
Quadrula  ATAATCTTTTTTTTGGTGATGCCAATAATAATCGGTGGTTTTGGTAATTG 
186CPrVC  ATGATTTTTTTCTTGGTAATACCTATAATGATTGGTGGTTTTGGTAATTG 
TS179CFlVC  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
TS203CFlVC  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
TS233CFaVC  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
TS129CFlVC  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
Sab1CFaSab  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGTGGTTTTGGTAATTG 
Sab2CFaSab  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGTGGTTTTGGTAATTG 
Sab5CFaSab  ATAATTTTCTTTTTGGTGATACCTATGATGATTGGAGGTTTTGGTAATTG 
 
 
C1CFaBCy  GCTTATCCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTGA 
C2CPrBCy  GCTTATCCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGATTGA 
C3CPrBCy  GCTTATCCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGATTGA 
C4CPrBCy  GCTTATCCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGATTGA 
C5CPrBCy  GCTTATCCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGATTGA 
C6CPrBCy  GCTTATCCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGATTGA 
C7CPrBCy  GCTTATCCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGATTGA 
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C8CPrBCy  GCTTATCCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGATTGA 
C9CPrNec  GCTTATTCCTTTAATGATTGGAGCTCCGGATATGGCTTTTCCTCGGTTAA 
C10CPrNec  GCTTATTCCTTTAATGATTGGAGCTCCGGATATGGCTTTTCCTCGGTTAA 
C12CPrNec  GCTTATTCCTTTAATGATTGGAGCTCCGGATATGGCTTTTCCTCGGTTAA 
C14CPrSab  GCTTATTCCTTTAATGATTGGAGCTCCGGATATGGCTTTTCCTCGGTTAA 
C15CPrSab  GCTTATTCCTTTAATGATTGGAGCTCCGGATATGGCTTTTCCTCGGTTAA 
C16CFaBgS  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTAA 
C17CFaNec  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGGTTAA 
C18CPrNec  ACTTATTCCTTTAATGATTGGAGCTCCGGATATGGCTTTTCCTCGGTTAA 
C19CFaNec  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGGTTAA 
C22CPrNec  GCTTATTCCTTTAATGATTGGAGCTCCGGATATGGCTTTTCCTCGGTTAA 
C23CPrNec  GCTTATCCCTTTAATGATTGGAGCTCCGGATATGGCTTTTCCTCGGTTAA 
C25CFfSul  GCTTATCCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGGTTGA 
C27CFfSul  GCTTATCCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGATTGA 
C28CFfSul  GCTTATCCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGGTTGA 
C29CFfSul  GCTTATCCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGGTTGA 
C31CFfSul  GCTTATCCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGGTTGA 
C32CFfSul  GCTTATCCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGGTTGA 
C40CFaTri  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTAA 
C42CFaTri  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTAA 
C43CPrBCy  GCTTATCCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGATTGA 
C44CFaBCy  GCTTATCCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGATTGA 
C45CPrBCy  GCTTATCCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGATTGA 
C46CPrBCy  GCTTATCCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGATTGA 
X1CFfSnJ  GCTTATTCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGATTGA 
X2CFfSnJ  GCTTATTCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGATTGA 
X3CFfSnJ  GCTTATTCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGATTGA 
X4CFfSnJ  GCTTATTCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGATTGA 
E102CFlAng  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGGTTAA 
E103CFlAng  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGGTTAA 
E104CFaAng  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGGTTAA 
E105CFaAng  GCTTATTCCTCTTATGATTGGAGCTCCGGATATGGCTTTTCCTCGATTGA 
E106CFlAng  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTAA 
E107CFlNec  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTAA 
E108CFlNec  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTAA 
E109CFaNec  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGGTTAA 
E110CFaNec  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGGTTAA 
E131CPrNec  GCTTATTCCTTTAATGATTGGAGCTCCGGATATGGCTTTTCCTCGGTTAA 
E132CPrNec  GCTTATCCCTTTAATGATTGGAGCTCCGGATATGGCTTTTCCTCGGTTAA 
E134CFaNec  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGGTTAA 
E136CFaNec  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTAA 
E137CFaNec  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGGTTAA 
E138CFaNec  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTAA 
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E145CFlAng  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGGTTAA 
E146CFlAng  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTAA 
E147CFlAng  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTAA 
E149CFlAng  GCTTATTCCTTTAATGATTGGAGCTCCGGATATGGCTTTTCCTCGGTTAA 
E150CFlAng  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTAA 
E151CFlAng  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTAA 
E152CFlAng  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGGTTAA 
E153CFlAng  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGGTTAA 
Quadrula  GCTTATTCCGCTTATAATTGGGGCTCCGGATATGGCTTTTCCTCGGCTGA 
186CPrVC  GCTTATTCCTTTAATGATTGGGGCTCCGGATATGGCTTTTCCTCGGTTAA 
TS179CFlVC  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTAA 
TS203CFlVC  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTAA 
TS233CFaVC  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTAA 
TS129CFlVC  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTAA 
Sab1CFaSab  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTAA 
Sab2CFaSab  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTAA 
Sab5CFaSab  GCTTATTCCTCTTATGATTGGGGCTCCGGATATGGCTTTTCCTCGATTAA 
 
 
C1CFaBCy  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
C2CPrBCy  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
C3CPrBCy  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
C4CPrBCy  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
C5CPrBCy  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
C6CPrBCy  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
C7CPrBCy  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
C8CPrBCy  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
C9CPrNec  ACAATTTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGG 
C10CPrNec  ACAATTTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGG 
C12CPrNec  ACAATTTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGG 
C14CPrSab  ACAATTTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGG 
C15CPrSab  ACAATTTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGG 
C16CFaBgS  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
C17CFaNec  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
C18CPrNec  ACAATTTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGG 
C19CFaNec  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
C22CPrNec  ACAATTTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGG 
C23CPrNec  ACAATTTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGG 
C25CFfSul  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
C27CFfSul  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
C28CFfSul  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
C29CFfSul  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
C31CFfSul  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
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C32CFfSul  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
C40CFaTri  ATAATCTAAGATTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGTTAAGA 
C42CFaTri  ATAATCTAAGATTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGTTAAGA 
C43CPrBCy  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
C44CFaBCy  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
C45CPrBCy  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
C46CPrBCy  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
X1CFfSnJ  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
X2CFfSnJ  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
X3CFfSnJ  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
X4CFfSnJ  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
E102CFlAng  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
E103CFlAng  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
E104CFaAng  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
E105CFaAng  ATAATTTGAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGA 
E106CFlAng  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
E107CFlNec  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
E108CFlNec  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
E109CFaNec  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
E110CFaNec  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
E131CPrNec  ACAATTTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGG 
E132CPrNec  ACAATTTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGG 
E134CFaNec  ATAATTTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
E136CFaNec  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
E137CFaNec  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
E138CFaNec  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
E145CFlAng  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
E146CFlAng  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
E147CFlAng  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
E149CFlAng  ACAATTTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGG 
E150CFlAng  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
E151CFlAng  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
E152CFlAng  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
E153CFlAng  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
Quadrula  ATAATCTAAGTTTTTGGTTACTTGTACCAGCTCTTTTTTTATTGTTAAGA 
186CPrVC  ACAATTTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTGTTGTTAAGG 
TS179CFlVC  ATAATTTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
TS203CFlVC  ATAATTTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
TS233CFaVC  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
TS129CFlVC  ATAATTTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
Sab1CFaSab  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
Sab2CFaSab  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
Sab5CFaSab  ATAATCTAAGGTTTTGGTTACTTGTGCCTGCTCTTTTTTTATTGCTAAGA 
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C1CFaBCy  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C2CPrBCy  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C3CPrBCy  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C4CPrBCy  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C5CPrBCy  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C6CPrBCy  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C7CPrBCy  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C8CPrBCy  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C9CPrNec  TCTTCTTTGGTGGAGAGAGGTGTTGGGACTGGTTGAACAGTTTATCCACC 
C10CPrNec  TCTTCTTTGGTGGAGAGAGGTGTTGGGACTGGTTGAACAGTTTATCCACC 
C12CPrNec  TCTTCTTTGGTGGAGAGAGGTGTTGGGACTGGTTGAACAGTTTATCCACC 
C14CPrSab  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACAGTTTATCCACC 
C15CPrSab  TCTTCTTTGGTGGAGAGAGGTGTTGGGACTGGTTGAACAGTTTATCCACC 
C16CFaBgS  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C17CFaNec  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C18CPrNec  TCTTCTTTGGTGGAGAGAGGTGTTGGGACTGGTTGAACAGTTTATCCACC 
C19CFaNec  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C22CPrNec  TCTTCTTTGGTGGAGAGAGGTGTTGGGACTGGTTGAACAGTTTATCCACC 
C23CPrNec  TCTTCTTTGGTGGAGAGAGGTGTTGGGACTGGTTGAACAGTTTATCCACC 
C25CFfSul  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C27CFfSul  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C28CFfSul  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C29CFfSul  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C31CFfSul  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C32CFfSul  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C40CFaTri  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C42CFaTri  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C43CPrBCy  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C44CFaBCy  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C45CPrBCy  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
C46CPrBCy  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
X1CFfSnJ  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
X2CFfSnJ  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
X3CFfSnJ  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
X4CFfSnJ  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
E102CFlAng  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
E103CFlAng  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
E104CFaAng  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
E105CFaAng  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
E106CFlAng  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
E107CFlNec  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
E108CFlNec  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
E109CFaNec  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
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E110CFaNec  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
E131CPrNec  TCTTCTTTGGTGGAGAGAGGTGTTGGGACTGGTTGAACAGTTTATCCACC 
E132CPrNec  TCTTCTTTGGTGGAGAGAGGTGTTGGGACTGGTTGAACAGTTTATCCACC 
E134CFaNec  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
E136CFaNec  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
E137CFaNec  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
E138CFaNec  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
E145CFlAng  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
E146CFlAng  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
E147CFlAng  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
E149CFlAng  TCTTCTTTGGTGGAGAGAGGTGTTGGGACTGGTTGAACAGTTTATCCACC 
E150CFlAng  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
E151CFlAng  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
E152CFlAng  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
E153CFlAng  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
Quadrula  TCTTCTATGGTAGAGAGGGGTGTTGGGACTGGCTGGACGGTTTATCCACC 
186CPrVC  TCTTCTTTGGTGGAGAGAGGTGTTGGGACTGGTTGAACAGTTTATCCACC 
TS179CFlVC  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
TS203CFlVC  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
TS233CFaVC  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
TS129CFlVC  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
Sab1CFaSab  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
Sab2CFaSab  TCTTCTTTGGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
Sab5CFaSab  TCTTCTTTAGTGGAGAGGGGTGTTGGGACTGGTTGAACGGTTTATCCGCC 
 
 
C1CFaBCy  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
C2CPrBCy  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
C3CPrBCy  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
C4CPrBCy  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
C5CPrBCy  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
C6CPrBCy  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
C7CPrBCy  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
C8CPrBCy  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
C9CPrNec  ATTGTCTGGGAATATTGCTCATTCTGGGGCTTCGGTGGATTTGGCTATTT 
C10CPrNec  ATTGTCTGGGAATATTGCTCATTCTGGGGCTTCGGTGGATTTGGCTATTT 
C12CPrNec  ATTGTCTGGGAATATTGCTCATTCTGGGGCTTCGGTGGATTTGGCTATTT 
C14CPrSab  ATTGTCTGGGAATATTGCTCATTCTGGGGCTTCGGTGGATTTGGCTATTT 
C15CPrSab  ATTGTCTGGGAATATTGCTCATTCTGGGGCTTCGGTGGATTTGGCTATTT 
C16CFaBgS  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
C17CFaNec  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
C18CPrNec  ATTGTCTGGGAATATTGCTCATTCTGGGGCTTCGGTGGATTTGGCTATTT 
C19CFaNec  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
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C22CPrNec  ATTGTCTGGGAATATTGCTCATTCTGGGGCTTCGGTGGATTTGGCTATTT 
C23CPrNec  ATTGTCTGGGAATATTGCTCATTCTGGGGCTTCGGTGGATTTGGCTATTT 
C25CFfSul  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
C27CFfSul  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
C28CFfSul  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
C29CFfSul  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
C31CFfSul  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
C32CFfSul  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
C40CFaTri  GTTGTCTGGGAATATTGCTCATTCTGGGGCTTCAGTGGATTTGGCTATTT 
C42CFaTri  GTTGTCTGGGAATATTGCTCATTCTGGGGCTTCAGTGGATTTGGCTATTT 
C43CPrBCy  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
C44CFaBCy  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
C45CPrBCy  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
C46CPrBCy  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
X1CFfSnJ  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
X2CFfSnJ  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
X3CFfSnJ  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
X4CFfSnJ  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
E102CFlAng  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
E103CFlAng  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
E104CFaAng  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
E105CFaAng  GTTGTCTGGGAACATTGCTCATTCTGGAGCTTCAGTGGATTTAGCTATTT 
E106CFlAng  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
E107CFlNec  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
E108CFlNec  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
E109CFaNec  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
E110CFaNec  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
E131CPrNec  ATTGTCTGGGAATATTGCTCATTCTGGGGCTTCGGTGGATTTGGCTATTT 
E132CPrNec  ATTGTCTGGGAATATTGCTCATTCTGGGGCTTCGGTGGATTTGGCTATTT 
E134CFaNec  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
E136CFaNec  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
E137CFaNec  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
E138CFaNec  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
E145CFlAng  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
E146CFlAng  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
E147CFlAng  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
E149CFlAng  ATTGTCTGGGAATATTGCTCATTCTGGGGCTTCGGTGGATTTGGCTATTT 
E150CFlAng  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
E151CFlAng  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
E152CFlAng  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
E153CFlAng  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
Quadrula  GCTGTCTGGTAATATTGCCCATTCGGGGGCTTCAGTGGATTTGGCTATTT 
186CPrVC  ATTGTCTGGGAATATTGCTCATTCTGGGGCTTCGGTGGATTTGGCTATTT 
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TS179CFlVC  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
TS203CFlVC  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
TS233CFaVC  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
TS129CFlVC  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
Sab1CFaSab  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
Sab2CFaSab  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
Sab5CFaSab  GTTGTCTGGGAATATTGCTCATTCTGGAGCTTCAGTGGATTTGGCTATTT 
 
 
C1CFaBCy  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
C2CPrBCy  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
C3CPrBCy  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
C4CPrBCy  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
C5CPrBCy  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
C6CPrBCy  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
C7CPrBCy  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
C8CPrBCy  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
C9CPrNec  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTCTGGGGGCTATTAATTTT 
C10CPrNec  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTCTGGGGGCTATTAATTTT 
C12CPrNec  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTCTGGGGGCTATTAATTTT 
C14CPrSab  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTCTGGGGGCTATTAATTTT 
C15CPrSab  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTCTGGGGGCTATTAATTTT 
C16CFaBgS  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
C17CFaNec  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
C18CPrNec  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTCTGGGGGCTATTAATTTT 
C19CFaNec  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
C22CPrNec  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTCTGGGGGCTATTAATTTT 
C23CPrNec  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTCTGGGGGCTATTAATTTT 
C25CFfSul  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
C27CFfSul  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
C28CFfSul  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
C29CFfSul  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
C31CFfSul  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
C32CFfSul  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
C40CFaTri  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAATTTT 
C42CFaTri  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAATTTT 
C43CPrBCy  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
C44CFaBCy  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
C45CPrBCy  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
C46CPrBCy  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
X1CFfSnJ  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
X2CFfSnJ  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
X3CFfSnJ  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
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X4CFfSnJ  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
E102CFlAng  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
E103CFlAng  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
E104CFaAng  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
E105CFaAng  TTTCTTTGCATCTTGCTGGTGCATCTTCTATCTTGGGGGCTATTAACTTT 
E106CFlAng  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
E107CFlNec  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
E108CFlNec  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
E109CFaNec  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
E110CFaNec  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
E131CPrNec  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTCTGGGGGCTATTAATTTT 
E132CPrNec  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTCTGGGGGCTATTAATTTT 
E134CFaNec  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
E136CFaNec  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
E137CFaNec  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
E138CFaNec  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
E145CFlAng  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
E146CFlAng  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
E147CFlAng  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
E149CFlAng  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTCTGGGGGCTATTAATTTT 
E150CFlAng  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCCATTAACTTT 
E151CFlAng  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
E152CFlAng  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
E153CFlAng  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
Quadrula  TTTCTTTACATCTTGCGGGGGCGTCTTCTATTTTGGGGGCTATTAATTTT 
186CPrVC  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTCTGGGGGCTATTAATTTT 
TS179CFlVC  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
TS203CFlVC  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
TS233CFaVC  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
TS129CFlVC  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
Sab1CFaSab  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
Sab2CFaSab  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
Sab5CFaSab  TTTCTTTGCATCTTGCTGGTGCATCTTCTATTTTGGGGGCTATTAACTTT 
 
 
C1CFaBCy  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
C2CPrBCy  ATTTCTACTGTGGGGAATATGCGGTCTCCATGATTGGTTGCTGAGCGAAT 
C3CPrBCy  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
C4CPrBCy  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
C5CPrBCy  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
C6CPrBCy  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
C7CPrBCy  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
C8CPrBCy  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
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C9CPrNec  ATTTCCACTGTGGGGAATATGCGGTCTCCTGGGTTAGTTGCTGAGCGAAT 
C10CPrNec  ATTTCCACTGTGGGGAATATGCGGTCTCCTGGGTTAGTTGCTGAGCGAAT 
C12CPrNec  ATTTCCACTGTGGGGAATATGCGGTCTCCTGGGTTAGTTGCTGAGCGAAT 
C14CPrSab  ATTTCCACTGTGGGGAATATGCGGTCTCCTGGGTTAGTTGCTGAGCGAAT 
C15CPrSab  ATTTCCACTGTGGGGAATATGCGGTCTCCTGGGTTAGTTGCTGAGCGAAT 
C16CFaBgS  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
C17CFaNec  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
C18CPrNec  ATTTCCACTGTGGGGAATATGCGGTCTCCTGGGTTAGTTGCTGAGCGAAT 
C19CFaNec  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
C22CPrNec  ATTTCCACTGTGGGGAATATGCGGTCTCCTGGGTTAGTTGCTGAGCGAAT 
C23CPrNec  ATTTCCACTGTGGGGAATATGCGGTCTCCTGGGTTAGTTGCTGAGCGAAT 
C25CFfSul  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
C27CFfSul  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
C28CFfSul  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
C29CFfSul  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
C31CFfSul  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
C32CFfSul  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
C40CFaTri  ATTTCTACTGTAGGTAATATGCGGTCTCCGGGATTGGTTGCTGAGCGAAT 
C42CFaTri  ATTTCTACTGTAGGTAATATGCGGTCTCCGGGATTGGTTGCTGAGCGAAT 
C43CPrBCy  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
C44CFaBCy  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
C45CPrBCy  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
C46CPrBCy  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
X1CFfSnJ  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
X2CFfSnJ  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
X3CFfSnJ  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
X4CFfSnJ  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
E102CFlAng  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
E103CFlAng  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
E104CFaAng  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
E105CFaAng  ATTTCTACTGTGGGGAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
E106CFlAng  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
E107CFlNec  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
E108CFlNec  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
E109CFaNec  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
E110CFaNec  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
E131CPrNec  ATTTCCACTGTGGGGAATATGCGGTCTCCTGGGTTAGTTGCTGAGCGAAT 
E132CPrNec  ATTTCCACTGTGGGGAATATGCGGTCTCCTGGGTTAGTTGCTGAGCGAAT 
E134CFaNec  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
E136CFaNec  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
E137CFaNec  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
E138CFaNec  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
E145CFlAng  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
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E146CFlAng  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
E147CFlAng  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
E149CFlAng  ATTTCCACTGTGGGGAATATGCGGTCTCCTGGGTTAGTTGCTGAGCGAAT 
E150CFlAng  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
E151CFlAng  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
E152CFlAng  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
E153CFlAng  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
Quadrula  ATTTCTACTGTTGGTAATATACGTTCTCCTGGGTTAGTGGCTGAACGAAT 
186CPrVC  ATTTCCACTGTGGGGAATATGCGGTCTCCTGGGTTAGTTGCTGAGCGAAT 
TS179CFlVC  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
TS203CFlVC  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
TS233CFaVC  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
TS129CFlVC  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
Sab1CFaSab  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
Sab2CFaSab  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
Sab5CFaSab  ATTTCTACTGTAGGTAATATGCGGTCTCCAGGATTGGTTGCTGAGCGAAT 
 
 
C1CFaBCy  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
C2CPrBCy  TCCGTTATTCATGTGGGCTGTAACCGTAACGGCGGTTTTGTTGGTTGCTG 
C3CPrBCy  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
C4CPrBCy  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
C5CPrBCy  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
C6CPrBCy  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
C7CPrBCy  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
C8CPrBCy  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
C9CPrNec  TCCGTTATTCGTGTGAGCTGTAACAGTAACGGCAGTCTTGTTGGTTGCTG 
C10CPrNec  TCCGTTATTCGTGTGAGCTGTAACAGTAACGGCAGTCTTGTTGGTTGCTG 
C12CPrNec  TCCGTTATTCGTGTGAGCTGTAACAGTAACGGCAGTCTTGTTGGTTGCTG 
C14CPrSab  TCCGTTATTCGTGTGAGCTGTAACAGTAACGGCAGTCTTGTTGGTTGCTG 
C15CPrSab  TCCGTTATTCGTGTGAGCTGTAACAGTAACGGCAGTCTTGTTGGTTGCTG 
C16CFaBgS  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
C17CFaNec  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
C18CPrNec  TCCGTTATTCGTGTGAGCTGTAACAGTAACGGCAGTCTTGTTGGTTGCTG 
C19CFaNec  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
C22CPrNec  TCCGTTATTCGTGTGAGCTGTAACAGTAACGGCAGTCTTGTTGGTTGCTG 
C23CPrNec  TCCGTTATTCGTGTGAGCTGTAACAGTAACGGCAGTCTTGTTGGTTGCTG 
C25CFfSul  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
C27CFfSul  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
C28CFfSul  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
C29CFfSul  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
C31CFfSul  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
C32CFfSul  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
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C40CFaTri  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
C42CFaTri  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
C43CPrBCy  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
C44CFaBCy  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
C45CPrBCy  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
C46CPrBCy  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
X1CFfSnJ  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
X2CFfSnJ  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
X3CFfSnJ  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
X4CFfSnJ  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
E102CFlAng  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
E103CFlAng  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
E104CFaAng  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
E105CFaAng  TCCGTTGTTCGTGTGGGCTGTAACGGTAACGGCGGTTTTGTTGGTTGCTG 
E106CFlAng  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
E107CFlNec  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
E108CFlNec  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
E109CFaNec  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
E110CFaNec  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
E131CPrNec  TCCGTTATTCGTGTGAGCTGTAACAGTAACGGCAGTCTTGTTGGTTGCTG 
E132CPrNec  TCCGTTATTCGTGTGAGCTGTAACAGTAACGGCAGTCTTGTTGGTTGCTG 
E134CFaNec  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
E136CFaNec  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
E137CFaNec  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
E138CFaNec  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
E145CFlAng  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
E146CFlAng  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
E147CFlAng  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
E149CFlAng  TCCGTTATTCGTGTGAGCTGTAACAGTAACGGCAGTCTTGTTGGTTGCTG 
E150CFlAng  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
E151CFlAng  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
E152CFlAng  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
E153CFlAng  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
Quadrula  TCCTTTGTTTGTGTGAGCGGTTACGGTAACTGCGGTGTTGTTGGTTGCAG 
186CPrVC  TCCGTTATTCGTGTGAGCTGTAACAGTAACGGCAGTCTTGTTGGTTGCTG 
TS179CFlVC  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
TS203CFlVC  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
TS233CFaVC  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
TS129CFlVC  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
Sab1CFaSab  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
Sab2CFaSab  TCCGTTATTCGTGTGGGCTGTAACGGTAACAGCGGTTTTGTTGGTTGCTG 
Sab5CFaSab  TCCGTTATTCGTGTGGGCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
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C1CFaBCy  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C2CPrBCy  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C3CPrBCy  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C4CPrBCy  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C5CPrBCy  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C6CPrBCy  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C7CPrBCy  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C8CPrBCy  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C9CPrNec  CGTTGCCTGTTTTGGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C10CPrNec  CGTTGCCTGTTTTGGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C12CPrNec  CGTTGCCTGTTTTGGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C14CPrSab  CGTTGCCTGTTTTGGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C15CPrSab  CGTTGCCTGTTTTGGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C16CFaBgS  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C17CFaNec  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C18CPrNec  CGTTGCCTGTTTTGGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C19CFaNec  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C22CPrNec  CGTTGCCTGTTTTGGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C23CPrNec  CGTTGCCTGTTTTGGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C25CFfSul  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C27CFfSul  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C28CFfSul  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C29CFfSul  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C31CFfSul  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C32CFfSul  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C40CFaTri  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C42CFaTri  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C43CPrBCy  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C44CFaBCy  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C45CPrBCy  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
C46CPrBCy  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
X1CFfSnJ  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
X2CFfSnJ  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
X3CFfSnJ  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
X4CFfSnJ  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E102CFlAng  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E103CFlAng  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E104CFaAng  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E105CFaAng  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E106CFlAng  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E107CFlNec  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E108CFlNec  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E109CFaNec  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
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E110CFaNec  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E131CPrNec  CGTTGCCTGTTTTGGCTGGTGCCATTNNGANGTTGCTTACTGATCGTAAT 
E132CPrNec  CGTTGCCTGTTTTGGCTGGTGCCATTANGATGTTGCTTACTGATCGTAAT 
E134CFaNec  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E136CFaNec  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E137CFaNec  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E138CFaNec  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E145CFlAng  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E146CFlAng  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E147CFlAng  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E149CFlAng  CGTTGCCTGTTTTGGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E150CFlAng  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E151CFlAng  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E152CFlAng  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
E153CFlAng  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
Quadrula  CGTTGCCTGTTTTGGCTGGTGCTATCACTATGTTGCTTACGGATCGTAAT 
186CPrVC  CGTTGCCTGTTTTGGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
TS179CFlVC  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
TS203CFlVC  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
TS233CFaVC  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
TS129CFlVC  CGTTGCCTGTTTTAGCTGGTGCCATTACGATGTTGCTTACTGATCGTAAT 
Sab1CFaSab  CGTYGCCTGTTTTAGCTGGTGCCATTACGATNNNNNNNNNNNNNNNNNNN 
Sab2CFaSab  CGTCGCCTGTTTTANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
Sab5CFaSab  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
 
 
C1CFaBCy  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C2CPrBCy  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C3CPrBCy  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C4CPrBCy  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C5CPrBCy  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C6CPrBCy  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C7CPrBCy  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C8CPrBCy  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C9CPrNec  ATTAATACATCTTTTTTTGATCCTGTTGGGGGGGGTG 
C10CPrNec  ATTAATACATCTTTTTTTGATCCTGTTGGGGGGGGTG 
C12CPrNec  ATTAATACATCTTTTTTTGATCCTGTTGGGGGGGGTG 
C14CPrSab  ATTAATACATCTTTTTTTGATCCTGTTGGGGGGGGTG 
C15CPrSab  ATTAATACATCTTTTTTTGATCCTGTTGGGGGGGGCG 
C16CFaBgS  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C17CFaNec  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C18CPrNec  ATTAATACATCTTTTTTTGATCCTGTTGGGGGGGGCG 
C19CFaNec  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
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C22CPrNec  ATTAATACATCTTTTTTTGATCCTGTTGGGGGGGGTG 
C23CPrNec  ATTAATACATCTTTTTTTGATCCTGTTGGGGGGGGGG 
C25CFfSul  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C27CFfSul  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C28CFfSul  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C29CFfSul  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C31CFfSul  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C32CFfSul  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C40CFaTri  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C42CFaTri  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C43CPrBCy  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C44CFaBCy  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C45CPrBCy  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
C46CPrBCy  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
X1CFfSnJ  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
X2CFfSnJ  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
X3CFfSnJ  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
X4CFfSnJ  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCA 
E102CFlAng  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
E103CFlAng  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
E104CFaAng  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
E105CFaAng  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
E106CFlAng  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
E107CFlNec  ATTAATACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
E108CFlNec  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
E109CFaNec  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
E110CFaNec  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
E131CPrNec  ATTAATACATCTTTTTTTGANCCTGNNNGGGGGGGTG 
E132CPrNec  ATTAATACATCTTTTTTTGATCCTGTTGGGGGGGGTG 
E134CFaNec  ATTAACACGTCTTTTTTTGATCCTGNTGGGGGGGGCG 
E136CFaNec  ATTAATACGTCTTTTTTTGATCCTGNTNGGGGGGGCG 
E137CFaNec  ATTAACACGTCTTTTTTTGATCCTGNTGGGGGGGGCG 
E138CFaNec  ATTAATACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
E145CFlAng  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGAGGCG 
E146CFlAng  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
E147CFlAng  ATTAATACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
E149CFlAng  ATTAATACATCTTTTTTTGATCCTGTTGGGGGGGGTG 
E150CFlAng  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
E151CFlAng  ATTAATACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
E152CFlAng  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
E153CFlAng  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
Quadrula  ATTAATACATCTTTTTTTGATCCTGTTGGGGGGGGTG 
186CPrVC  ATTAATACATCTTTTTTTGATCCTGTNNNNNNNNNNN 
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TS179CFlVC  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
TS203CFlVC  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
TS233CFaVC  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
TS129CFlVC  ATTAACACGTCTTTTTTTGATCCTGTTGGGGGGGGCG 
Sab1CFaSab  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
Sab2CFaSab  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
Sab5CFaSab  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
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C1QFaBCy  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C2QPrBCy  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C3QPrBCy  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C4QPrBCy  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C5QPrBCy  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C6QPrBCy  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C7QPrBCy  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C8QPrBCy  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C10QPrNec  CGGTTGCACTAATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C11QPrNec  CGGTTGCACTAATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C12QPrNec  CGGTTGCACTAATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C13QPrNec  CGGTTGCACTAATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C14QPrSab  CGGTTGCACTAATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C15QPrSab  CGGTTGCACTAATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C16QFaBgS  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C17QFaNec  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C18QPrNec  CGGTTGCACTAATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C19QFaNec  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C20QPrNec  CGGTTGCACTAATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C21QPrNec  CGGTTGCACTAATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C22QPrNec  CGGTTGCACTAATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C23QPrNec  CGGTTGCACTAATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C25QFfSul  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C27QFfSul  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C28QFfSul  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C29QFfSul  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C30QFfSul  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C31QFfSul  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C42QFaTri  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C43QFlBCy  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
C44QFaBCy  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
T1QFaTri  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
T2QFaTri  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
T3QFfTri  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
E108QFlNec  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
E131QFlNec  CGGTTGCACTAATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
E132QFlNec  CGGTTGCACTAATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
E133QFlNec  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
E136FaNec  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
E138QFaNec  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
E139QFaNec  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
E140QFaNec  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
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E146QFlAng  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
E147QFlAng  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
E150QFlAng  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
E151QFlAng  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
E152QFlAng  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
E153QFlAng  CGGTTGCACTGATGTGGATGTCCTTAAGCCAACATCGAGGTCGCAAACCC 
Quadrula  CGGTTGCACTAATGTGGATATCCTTAAGCCAACATCGAGGTCGCAAACCC 
 
 
C1QFaBCy  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C2QPrBCy  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C3QPrBCy  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C4QPrBCy  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C5QPrBCy  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C6QPrBCy  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C7QPrBCy  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C8QPrBCy  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C10QPrNec  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C11QPrNec  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C12QPrNec  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C13QPrNec  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C14QPrSab  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C15QPrSab  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C16QFaBgS  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C17QFaNec  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C18QPrNec  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C19QFaNec  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C20QPrNec  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C21QPrNec  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C22QPrNec  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C23QPrNec  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C25QFfSul  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C27QFfSul  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C28QFfSul  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C29QFfSul  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C30QFfSul  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C31QFfSul  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C42QFaTri  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C43QFlBCy  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
C44QFaBCy  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
T1QFaTri  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
T2QFaTri  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
T3QFfTri  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
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E108QFlNec  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
E131QFlNec  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
E132QFlNec  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
E133QFlNec  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
E136FaNec  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
E138QFaNec  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
E139QFaNec  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
E140QFaNec  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
E146QFlAng  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
E147QFlAng  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
E150QFlAng  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
E151QFlAng  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
E152QFlAng  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
E153QFlAng  AGCTTTCGATGTGTACTCTTGAGCTGGATTACGCTGTTATCCCCGGGGTA 
Quadrula  AACTTTCGATGTGTACTCTCAAGTTGGATTACGCTGTTATCCCCGGGGTA 
 
 
C1QFaBCy  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTACTTAAGTAGAATCG 
C2QPrBCy  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTACTTAAGTAGAATCG 
C3QPrBCy  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTACTTAAGTAGAATCG 
C4QPrBCy  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTACTTAAGTAGAATCG 
C5QPrBCy  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTACTTAAGTAGAATCG 
C6QPrBCy  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTACTTAAGTAGAATCG 
C7QPrBCy  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTACTTAAGTAGAATCG 
C8QPrBCy  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTACTTAAGTAGAATCG 
C10QPrNec  ACTTCTTTTTTGTCCTTATCAGGTTATGAATATTTATTTAAGGAGAATCG 
C11QPrNec  ACTTCTTTTTTGTCCTTATCAGGTTATGAATATTTATTTAAGGAGAATCG 
C12QPrNec  ACTTCTTTTTTGTCCTTATCAGGTTATGAATATTTATTTAAGGAGAATCG 
C13QPrNec  ACTTCTTTTTTGTCCTTATCAGGTTATGAATATTTATTTAAGGAGAATCG 
C14QPrSab  ACTTCTTTTTTGTCCTTATCAGGTTATGAATATTTATTTAAGGAGAATCG 
C15QPrSab  ACTTCTTTTTTGTCCTTATCAGGTTATGAATATTTATTTAAGGAGAATCG 
C16QFaBgS  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTATTTAAGGAGAATCG 
C17QFaNec  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTATTTAAGGAGAATCG 
C18QPrNec  ACTTCTTTTTTGTCCTTATCAGGTTATGTATATTTATTTAAGGAGAATCG 
C19QFaNec  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTATTTAAGGAGAATCG 
C20QPrNec  ACTTCTTTTTTGTCCTTATCAGGTTATGAATATTTATTTAAGGAGAATCG 
C21QPrNec  ACTTCTTTTTTGTCCTTATCAGGTTATGAATATTTATTTAAGGAGAATCG 
C22QPrNec  ACTTCTTTTTTGTCCTTATCAGGTTATGAATATTTATTTAAGGAGAATCG 
C23QPrNec  ACTTCTTTTTTGTCCTTATCAGGTTATGAATATTTATTTAAGGAGAATCG 
C25QFfSul  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTACTTAAGTAGAATCG 
C27QFfSul  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTACTTAAGTAGAATCG 
C28QFfSul  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTACTTAAGTAGAATCG 
C29QFfSul  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTACTTAAGTAGAATCG 
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C30QFfSul  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTACTTAAGTAGAATCG 
C31QFfSul  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTACTTAAGTAGAATCG 
C42QFaTri  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTATTTAAGGAGAATCG 
C43QFlBCy  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTACTTAAGTAGAATCG 
C44QFaBCy  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTACTTAAGTAGAATCG 
T1QFaTri  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTACTTAAGTAGAATCG 
T2QFaTri  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTACTTAAGTAGAATCG 
T3QFfTri  ACTTCTTTTTTGTCCCTATCGGGTTATGGATGTTTATTTAAGGAGAATCG 
E108QFlNec  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTATTTAAGGAGAATCG 
E131QFlNec  ACTTCTTTTTTGTCCTTATCAGGTTATGAATATTTATTTAAGGAGAATCG 
E132QFlNec  ACTTCTTTTTTGTCCTTATCAGGTTATGAATATTTATTTAAGGAGAATCG 
E133QFlNec  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTATTTAAGGAGAATCG 
E136FaNec  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTATTTAAGGAGAATCG 
E138QFaNec  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTATTTAAGGAGAATCG 
E139QFaNec  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTATTTAAGGAGAATCG 
E140QFaNec  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTATTTAAGGAGAATCG 
E146QFlAng  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTATTTAAGGAGAATCG 
E147QFlAng  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTATTTAAGGAGAATCG 
E150QFlAng  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTATTTAAGGAGAATCG 
E151QFlAng  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTATTTAAGGAGAATCG 
E152QFlAng  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTATTTAAGGAGAATCG 
E153QFlAng  ACTTCTTTTTTGTCCTTATCGGGTTATGGATGTTTATTTAAGGAGAATCG 
Quadrula  ACTTCTTTTTTGTCTTTACCTAATTTTATATGTTT-TTTAAG-AAAATTG 
 
 
C1QFaBCy  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGCCTTTTGT 
C2QPrBCy  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGCCTTTTGT 
C3QPrBCy  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGCCTTTTGT 
C4QPrBCy  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGCCTTTTGT 
C5QPrBCy  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGCCTTTTGT 
C6QPrBCy  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGCCTTTTGT 
C7QPrBCy  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGCCTTTTGT 
C8QPrBCy  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGCCTTTTGT 
C10QPrNec  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
C11QPrNec  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
C12QPrNec  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
C13QPrNec  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
C14QPrSab  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
C15QPrSab  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
C16QFaBgS  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
C17QFaNec  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
C18QPrNec  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
C19QFaNec  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
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C20QPrNec  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
C21QPrNec  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
C22QPrNec  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
C23QPrNec  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
C25QFfSul  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGCCTTTTGT 
C27QFfSul  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGCCTTTTGT 
C28QFfSul  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGCCTTTTGT 
C29QFfSul  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGCCTTTTGT 
C30QFfSul  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGCCTTTTGT 
C31QFfSul  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGCCTTTTGT 
C42QFaTri  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
C43QFlBCy  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGCCTTTTGT 
C44QFaBCy  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGCCTTTTGT 
T1QFaTri  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGCCTTTTGT 
T2QFaTri  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGCCTTTTGT 
T3QFfTri  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
E108QFlNec  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
E131QFlNec  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
E132QFlNec  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
E133QFlNec  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
E136FaNec  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
E138QFaNec  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
E139QFaNec  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
E140QFaNec  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
E146QFlAng  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
E147QFlAng  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
E150QFlAng  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
E151QFlAng  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
E152QFlAng  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
E153QFlAng  GAAGCTTGGTTG-TTCCGAGATTGCCCCAATCAAACCTTTTGTCTTTTGT 
Quadrula  GAAGCTTTGTTGGTTCCAAGATTGCCCCAATCAAACCTCTCATTTATTGT 
 
 
C1QFaBCy  GTTTGTGGGCAGCTGGGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C2QPrBCy  GTTTGTGGGCAGCTGGGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C3QPrBCy  GTTTGTGGGCAGCTGGGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C4QPrBCy  GTTTGTGGGCAGCTGGGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C5QPrBCy  GTTTGTGGGCAGCTGGGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C6QPrBCy  GTTTGTGGGCAGCTGGGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C7QPrBCy  GTTTGTGGGCAGCTGGGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C8QPrBCy  GTTTGTGGGCAGCTGGGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C10QPrNec  GTTTGTGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C11QPrNec  GTTTGTGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
91 
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C12QPrNec  GTTTGTGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C13QPrNec  GTTTGTGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C14QPrSab  GTTTGTGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C15QPrSab  GTTTGTGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C16QFaBgS  GTTTATGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C17QFaNec  GTTTATGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C18QPrNec  GTTTGTGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C19QFaNec  GTTTATGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C20QPrNec  GTTTGTGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C21QPrNec  GTTTGTGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C22QPrNec  GTTTGTGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C23QPrNec  GTTTGTGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C25QFfSul  GTTTGTGGGCAGCTGGGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C27QFfSul  GTTTGTGGGCAGCTGGGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C28QFfSul  GTTTGTGGGCAGCTGGGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C29QFfSul  GTTTGTGGGCAGCTGGGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C30QFfSul  GTTTGTGGGCAGCTGGGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C31QFfSul  GTTTGTGGGCAGCTGGGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C42QFaTri  GTTTATGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C43QFlBCy  GTTTGTGGGCAGCTGGGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
C44QFaBCy  GTTTGTGGGCAGCTGGGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
T1QFaTri  GTTTGTGGGCAGCTGGGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
T2QFaTri  GTTTGTGGGCAGCTGGGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
T3QFfTri  GTTTATGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
E108QFlNec  GTTTATGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
E131QFlNec  GTTTGTGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
E132QFlNec  GTTTGTGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
E133QFlNec  GTTTATGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
E136FaNec  GTTTATGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
E138QFaNec  GTTTATGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
E139QFaNec  GTTTATGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
E140QFaNec  GTTTATGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
E146QFlAng  GTTTATGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
E147QFlAng  GTTTATGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
E150QFlAng  GTTTATGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
E151QFlAng  GTTTGTGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
E152QFlAng  GTTTATGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
E153QFlAng  GTTTATGGGCAGCTAAGGCTGGAAAAGGTAAAGTTCCGCGGGGTCTTTTC 
Quadrula  GCTTGCTGGGCATTGAA-TTGGATAAGGTAAAGTTCCGCGGGGTCTTTTC 
 
 
C1QFaBCy  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
C2QPrBCy  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
92 
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C3QPrBCy  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
C4QPrBCy  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
C5QPrBCy  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
C6QPrBCy  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
C7QPrBCy  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
C8QPrBCy  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
C10QPrNec  GTCTTCCTTTGCTATCTGAGTCTTTTCACTCAGGTGAAAAGTTTTTTTTT 
C11QPrNec  GTCTTCCTTTGCTATCTGAGTCTTTTCACTCAGGTGAAAAGTTTTTTTTT 
C12QPrNec  GTCTTCCTTTGCTATCTGAGTCTTTTCACTCAGGTGAAAAGTTTTTTTTT 
C13QPrNec  GTCTTCCTTTGCTATCTGAGTCTTTTCACTCAGGTGAAAAGTTTTTTTTT 
C14QPrSab  GTCTTCCTTTGCTATCTGAGTCTTTTCACTCAGGTGAAAAGTTTTTTTTT 
C15QPrSab  GTCTTCCTTTGCTATCTGAGTCTTTTCACTCAGGTGAAAAGTTTTTTTTT 
C16QFaBgS  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
C17QFaNec  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
C18QPrNec  GTCTTCCTTTGCTATCTGAGTCTTTTCACTCAGGTGAAAAGTTTTTTTTT 
C19QFaNec  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
C20QPrNec  GTCTTCCTTTGCTATCTGAGTCTTTTCACTCAGGTGAAAAGTTTTTTTTT 
C21QPrNec  GTCTTCCTTTGCTATCTGAGTCTTTTCACTCAGGTGAAAAGTTTTTTTTT 
C22QPrNec  GTCTTCCTTTGCTATCTGAGTCTTTTCACTCAGGTGAAAAGTTTTTTTTT 
C23QPrNec  GTCTTCCTTTGCTATCTGAGTCTTTTCACTCAGGTGAAAAGTTTTTTTTT 
C25QFfSul  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
C27QFfSul  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
C28QFfSul  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
C29QFfSul  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
C30QFfSul  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
C31QFfSul  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
C42QFaTri  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
C43QFlBCy  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
C44QFaBCy  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
T1QFaTri  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
T2QFaTri  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
T3QFfTri  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
E108QFlNec  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
E131QFlNec  GTCTTCCTTTGCTATCTGAGTCTTTTCACTCAGGTGAAAAGTTTTTTTTT 
E132QFlNec  GTCTTCCTTTGCTATCTGAGTCTTTTCACTCAGGTGAAAAGTTTTTTTTT 
E133QFlNec  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
E136FaNec  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
E138QFaNec  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
E139QFaNec  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
E140QFaNec  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
E146QFlAng  CTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
E147QFlAng  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
E150QFlAng  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
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E151QFlAng  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
E152QFlAng  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
E153QFlAng  GTCTTCCTTCGCTATCTGAGTCTTTTCACTCAGATGAAAAGTTTTTTTTT 
Quadrula  GTCTGCCATAATTATCTAAGTCTTTTCACTTAGATGAAAAGTTTTTTAGG 
 
 
 
C1QFaBCy  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C2QPrBCy  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C3QPrBCy  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C4QPrBCy  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C5QPrBCy  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C6QPrBCy  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C7QPrBCy  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C8QPrBCy  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C10QPrNec  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C11QPrNec  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C12QPrNec  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C13QPrNec  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C14QPrSab  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C15QPrSab  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C16QFaBgS  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C17QFaNec  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C18QPrNec  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C19QFaNec  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C20QPrNec  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C21QPrNec  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C22QPrNec  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C23QPrNec  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C25QFfSul  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C27QFfSul  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C28QFfSul  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C29QFfSul  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C30QFfSul  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C31QFfSul  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C42QFaTri  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C43QFlBCy  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
C44QFaBCy  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
T1QFaTri  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
T2QFaTri  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
T3QFfTri  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
E108QFlNec  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
E131QFlNec  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
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E132QFlNec  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
E133QFlNec  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
E136FaNec  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
E138QFaNec  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
E139QFaNec  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
E140QFaNec  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
E146QFlAng  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
E147QFlAng  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
E150QFlAng  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
E151QFlAng  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
E152QFlAng  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
E153QFlAng  CATAAAGGGTACAGGTATTCCTAGTCTTGCCATTCACTGGCCTCCAATTA 
Quadrula  TATAAAAGGTACAATTGTTCTTAGTCTTGCCATTCACTGGCCTCCAATTA 
 
 
C1QFaBCy  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C2QPrBCy  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C3QPrBCy  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C4QPrBCy  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C5QPrBCy  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C6QPrBCy  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C7QPrBCy  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C8QPrBCy  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C10QPrNec  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C11QPrNec  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C12QPrNec  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C13QPrNec  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C14QPrSab  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C15QPrSab  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C16QFaBgS  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C17QFaNec  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C18QPrNec  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C19QFaNec  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C20QPrNec  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C21QPrNec  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C22QPrNec  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C23QPrNec  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C25QFfSul  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C27QFfSul  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C28QFfSul  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C29QFfSul  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C30QFfSul  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C31QFfSul  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
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C42QFaTri  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C43QFlBCy  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
C44QFaBCy  AAAGGCTATTTATTACGCTACCTTAGCACGCNNNNNNNNNNNNNNNNNNN 
T1QFaTri  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
T2QFaTri  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
T3QFfTri  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
E108QFlNec  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
E131QFlNec  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
E132QFlNec  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
E133QFlNec  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
E136FaNec  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
E138QFaNec  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
E139QFaNec  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
E140QFaNec  AAAGGCTATTTATTACCCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
E146QFlAng  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
E147QFlAng  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
E150QFlAng  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
E151QFlAng  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
E152QFlAng  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
E153QFlAng  AAAGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
Quadrula  AGGGGCTATTTATTACGCTACCTTAGCACGCTCACGCTAACGCGGCCGTT 
 
 
C1QFaBCy  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C2QPrBCy  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C3QPrBCy  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C4QPrBCy  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C5QPrBCy  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C6QPrBCy  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C7QPrBCy  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C8QPrBCy  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C10QPrNec  TAAAGTTTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C11QPrNec  TAAAGTTTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C12QPrNec  TAAAGTTTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C13QPrNec  TAAAGTTTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C14QPrSab  TAAAGTTTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C15QPrSab  TAAAGTTTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C16QFaBgS  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C17QFaNec  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C18QPrNec  TAAAGTTTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C19QFaNec  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C20QPrNec  TAAAGTTTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C21QPrNec  TAAAGTTTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
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C22QPrNec  TAAAGTTTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C23QPrNec  TAAAGTTTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C25QFfSul  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C27QFfSul  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C28QFfSul  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C29QFfSul  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C30QFfSul  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C31QFfSul  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C42QFaTri  TAAAAATTTTCACTGGGCAGGCATTATCTCTTATGTGGG 
C43QFlBCy  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
C44QFaBCy  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
T1QFaTri  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
T2QFaTri  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
T3QFfTri  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
E108QFlNec  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
E131QFlNec  TAAAGTTTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
E132QFlNec  TAAAGTTTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
E133QFlNec  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
E136FaNec  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
E138QFaNec  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
E139QFaNec  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
E140QFaNec  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
E146QFlAng  TAAAAATTTTCACTGGGCAGGCATTATCTNNNNNNNNNN 
E147QFlAng  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
E150QFlAng  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
E151QFlAng  TAAAAATTTTCACTGGGCAGGCANNNNNNNNNNNNNNNN 
E152QFlAng  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
E153QFlAng  TAAAAATTTTCACTGGGCAGGCATTATCTTTTATGTGGG 
Quadrula  TAAGTTTACTCACTGGGCAGGCATTATCTTTTATAATTA 
 
 
 
